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ABSTRACT

A computer model for providing information to
assist space administrators at the University of Toronto

in planning classroom requirements, is presented in this

thesis. The requirements generated are compared against

available rooms and measures of utilization computed.

The model reacts to changes in parameters describing the

system which allows the resource implications of alter-

native space planning decisiqns to be considered.
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I INTRODUCT ION

I.1 University Space Planning - The Problem

The University of Toronto, with an enrollment of
27,000 (including part-time students), is the largest Univer-
sity in Canada, and is situated on a very expensive 160 acre
plot of land in downtown Toronto. Increasing enrollment, in-
creasing demand for educational services, expanding'research

activity, and the ever-changing curricula are stressing the

University's physical facilities. This heavy demand for space
| emphasizes the need for efficient management and utilization
; of existing space and more systematic and careful planning of
new facilities. Capital appropriations for physical facilities

must be properly controlled and planned; otherwise excessive

sums of money may be allocated for incorrect and inadequate
facilities. The camplexities of this urban institution, ra-
pidly changing educational goals, rising construction and land
costs, lack of information, and many other probleus burden Uni-

versity space planners. There are, however, three conventional

solutions to solve the space problem. -

First, restrict the size of the student body to fit
available space. This method, althougﬁ feasible, is incom-
patible with the University's goal to provide for all quali-
fied students the opportunity to receive a formal education
beyond high school.

Second, increase the physical facilities to accom-
modate the proliferating student body. This approach is con-

cordant with institutional aims but not entirely practicable
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,ﬂecause of scarce University resources and a heavy demand on
public funds by the various Ontario Universities.

Third, create a higher utilization of existing space
to accommodate more students along with a well planned building

program for inadequate facilities. This approach is the desi-

rable one, but the most difficult to fulfill. It involves

several important planning steps. A detailed plant study must

be made and/or updated to indicate available space and equipment,
present utilization, and adequacy for present University enroll-
ment. Since most major University expenses such as administra-
tion and plant operation, teaching staff, maintenance, building
construction, and teaching equipment relate to the function of
instruction, the instructional programs should be evaluated to
determine optimrum class sizes, faculty teaching load, unit ex-
penditures for instruction, suitability of physical facilities
for programs, and so on. The characteristics of the students
including geographical origin, professional and vocatidnal goals,
their passing, failing, transfer, and dropout rates must be stu-
died and combined with forecasting formulas to prognosticate en-
rollment. at the University and the breakdoﬁn of this eﬁrollment
into the many academic departments. The University's fiscal |
policies and financial structure requires careful analysis to
reveal trends in the University's primary sources of funds, and
the present and expected expenditure of these funds for the in-
stitution's various programs (the latter known as 'Program
Budgeting'). The final planning step is integrating the results
- from each of the studies to determine the extent of instructional

plant necessary. Then, aﬁpropriate faculty and administrative
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committees in conjunction with a competent architect can de-
termine the. size, 1ocat10n, d651gn and timetable of new con-
structlon or r\novatlon.

At a 1arge Unlver81ty 11ke Toronto, ‘the space plan-

'ning studies outllned seem a formldable undertaking when con-

sidering the time, manpower, and money involved. Fortunately,
the University of Toronto possesses one of the largest and
most sophisticated computer systems in Canadé. The use of the
computer's high speed for information processing, and Univer-
sity analysis and planning, was investigated in early 1965 with

the development of a systems simulation model for the Faculty

.'of Arts and Science, bearing the acronym CAMPUS (Comprehensive

~ Analytical Method for Planning in the University Sphere). This

model contains a space requirements section which forecasts

space for professorial offices, lecture rooms, laboratories,

administrative offices, etc. The pilot study indicaied many
advantages of a conputer 51mu1atlon model for Unlver81ty space
planners and decision makers, Space plannlng studies can be
undertaken aﬁd large volumes of data rapidly analyzed to en-
able planners to renovate or bu11d for changes in educatlonal

objectives and methoqs, and increasing -enrollment.,

Institutional Research and Simulation

To investigate and solve the problems of higher
education and to carry on institutional self-studies, many
universities and colleges now employ an analytical groﬁp under
a director of institutional research. According to Henry S.

(7)

Dyer institutional research is centered around two points
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of view. The first approach is theoretically orientated,

long term studies of the inner workings and s%ience of edu-
cational institutions. The institutional research group

should devote itself solely to research and be relatively

. free from solving current operational problems. The second
view is that institutional research should be assigned the re-
sponsibility for studies necessary for the making of important
~decisions about policy and procedure. The analytical effort
should emphasize the means of using limited resources to better
advantage.

The University of Toronto and most other universities
with institutional research bureaus are endeavouring to inte-
grate both of these approaches. Operational research, unin-
formed by theory is less effective. New theorems and techniques
must be developed or»adapted from the literature and applied to
provide better solutions for institutional problems. An in-
stitution must have well organized information and data systens
in order to measure the resource implications of its policies
aﬁd goals,

One of the newer techniques employed by institutional
researchers is experimentation with university simulation models,
Observation, familiarization, and discussion of the university
system leads to the formulation of hypotheses explaining the
system's operations and behaviour. These hypotheses are trans-
lated into a set of mathematical equations (a model) which des-
cribes the system and can be used to predict changes in the
state of the systemn, Usually.fhe mathematical model is written

according to a particular set of rules so that the model can be

— B
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brocéssed by a computer rather than solved analytically. The
model must be tested and validated to determine whether the
desimed correspondence between it and the real system has been
attaiuved. Simulation is the process of copducting ard analy-
zing experiments on the model instead of attempting the eX-
periments with the real system. Experiments are carried out
by varying the model's decision parameters and the numerical
values assigned to the model's independent variables.

The construction of a simulation model for planning
lecture room facilities at the University of Toronto is ex-
plained in this report. In addition, the process of invesﬁi-
gating the’ implications of changes in the university'ssystem

by experimentation on the simulation model is illustrated.

The CAMPUS Model

The CAMPUS model is a systems simulation computer
model developed to provide information which will assist Uni-
versity of Toronto administrators. The model is a‘series of
routines to analyze input data on University activities, com-
pute the resulting resource requirenents over a specified time
period, anc display the information on computer-prepared reports
and graphs. The CAMPUS model consistsuof the following four
Main sections:

1. Enrollment Formulation
2. Resource Loading

%, Space Requirements

i, Budgetary Calculations

Based on forécasted entering enrollment, and passing,
failing, transfer, and dropout rates, the Enrollmeht Formulation

section computes for each department the number of subject-

o g ————
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‘students—(Tecture and Taboratory) expected in each academic
year for each session simulated. The computations of the En= |
rollment Formulation sectidn are transferred to the Resource
Loading section which calculates and reports the staff re-
vquirements aﬁd teaching workload of all academic departments.
~Certain parameters set by department decision makers, such as
teaching hours per wsek per staff member, desired class sizes,
number of hours per week in each lecture and laboratory sub-
ject taught, and so on, must be supplied. Next, the Space Re-
quirements section of CAMPUS computes requirements for lecture
rooms, laboratories, professorial offices, libraries, and other
types of space, and compares the requirements against present
end brojected facilities, Space deficiencies and space utili-
zations are reported, and the costs of constructing new facili-
ties to cover shortages are estimated. The final section de- |
termines the departmental and faculty budgeté for the various
types of academic staff, non-academic salaries, research funds,
and so on. The time series of the most important annual ex-
‘penditures are drawn by the CalComp Plotter.

The CAMPUS model was developed originally to assess
the feasibility of the systems simulation approach to univer-
sity problems. It was limited to undergraduate instructional
activities within the Faculty of Arts and Science of the Uni-
versity of Toronto. There was considerable interest in the
pilot project, and the experience gained from CAMPUS indicated
the construction of a éystems simulation model for the'Univerw
sity of Toronto was feasible., Consequently, the Office of In-

stitutional Research undertook the implementation of the pilot

Aruitoxt provided by Eic:
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model and the expansion and development of CAMNPUS as a sys-

tems simulation model for the entire University, including

both undergraduate and graduate instruction. |
Further, more detailed information on the CAMPUS

model may be obtained from the publication A New Tool for Edu-~
(10)

cational Administrgtors.

I.L, Project Objectives and Organization of this Thesis

The primary objective of the research work of this
thesis was the development and improvement of the elementary
space planning methodology of 'the Space Requirements Section
of JAMPUS. The research work was to include the insertion of
real rather than hypothetical data into the model. Initially
two approaches to the problem were conceived, namely:

(i) Development of a system simulation model for determining
the physical facilities requirements (i:ncluding lecture
rooms, laboratories, offices, libraries, and other areas)
for a small group of‘departménts such as those that form
the Faculty of Applied Science and Engineering or the
Faculty of Arts and Science.

(ii) Development of a university wide planning model for se-
lected types of space.

Approach (i) would involve the study of problems
associated with forecasting requirements for many types of
spacc. However, such a study, even for a small faculty, would

reguire a lengthy literature search, collection of copious

amounts of data, and perhaps considerable modification when

extending the model to include other faculties at the University
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of Toronto. important inter~relationships among faculties
such as the cross-appointing of professors, the flow of stu-
dents from one faculty to another for lectures, and the allo-
cation of space in a building occupied by two faculties, can
only be examined in a larger university-wide model. Clearly,
the development of a university space planning module within
the framework of thé CAMPUS model was the wisest and most prac-
tical goal. Since data were available from the Department of
Statistics and Records describing the University's lecture
room facilities, and because of the author's undergraduvate ex-
perience and interest in the problems of low seat and room
utilizations, approach (ii) was initiated for tutorial, seminar,
and lecture rooms, .
The goal of the thesis project was to develop, im-
plement, and test:
- a system for integrating the CAMPUS model input
enroliment data and projecting future lecture

room requirements.

- a routine to provide statistics on available
lecture rooums.

- a matching procedure for comparing lecture room
requirements against available space, calculating
utilization of space, and defining space deficlencies.

This report is presented in two major divisions -

the body and the appendix. The body of the thesis describes

what the computer program does, and the appendix answers how

the program does this. The body contains a description of
each aspect of the methbdology, and the many considcrations
essential to the deveiopment of a space management and plan-

ning program. Section VI of the body is rather unique in that
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it can be exaﬁined separately by educational planners and

space researchers of other institﬁtions to enable them to

gain an appreciation of the modei. Institutions contem-

plating the use of the computer in a formal épace planning .
érogram could then obtain further detail from the remainder

of the body of the thesis‘and the appendix. The reader of

lfhe coﬁplete report will benefit by now reading Section VI

then returning to body Sections II through V. The

computer produced reports from the‘program subroutines were
reduced and placed togethe; in Section VI rather than being -
interspersed in thg commentary of the other Sections of the
body.

The appendix contains the supporting infofmation for

an in-depth examination of the model mechanics. Detailed

flowcharts, program subroutine listings, and the glossary of
" “variable names will be of assistance in understanding the

0peration of the program, and in tailoring it to another

institution.




II  THE MAIN PROGRAM I

The computer simulation model developed is a series
of approximately 1QOO FORTRAN IV instructions broken into six
sections as shown in the 'Overall Program Structure' diagram
of Appendix B, The group of statements which controls the
calling of the various subroutines is referred to as the
main program. A complete listing of the computer statements
and flowcharts for the main program can be found in Appendix B.

The main program contains the instructions necessary to read

the data cards, control the calling of different subrocutines
over several simulation periods (depending on the input values
of control parameters), and print several reports.

The accuracy of the information produced by the

mathematical relationships of the model is dependent on the
numerical values assigned to the independent variables of
these relationships. The sources and meaning of the input
data, problems assoclated with obtaining these data, and some
assunptions are described below. The variables are listed in
the sequence that data are read into the computer, and the
actual numerical values for the variables are enumerated in
Appendix C. |

a) NDP, NFACUL, NDIST, NTOTAL, NPRIOR, IACA, NINTI, IBEGIN, IEND,
UTEAWK, SUTAL, RUTIL, SSTOP, SKIP, SULOW, SULOWD, THIS, COSTIN -
These are the system parameters. Their function is outlined
in Section VI, Table I, and that section demonstrates the dif-
ferent informetion that may be produced by varying the values
of these system parameters. | |

b) BLDG, NBLDG, NROOM, SEATS, NODEPT, NUPDTE, NRES, SQFT, NCHECK,

AFuiToxt Provided by ERIC
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'NFAC - These are the array names of the input information

describing each seminar, lecture, and tutorial room available
in the University of‘Toronto's physical plant. The meaning
of the information'is explained in Section IV of the thesis
and will not be examined here.
¢) ROLEES, STR, HL, ITEST - The data furnished by these arrays
are extremely important for the calculation of classroom re-
quirements as described in Section IIT.4. The arrays ROLEES,
STR, end HL, contain the forecasts from the Enrollment For-
mulation module of CAMPUS of the number of enrollees, the ave- ‘
rage class size, and the average number of weekly hours per
lecture subject, respectively, for each acadenic year of évery
department. An 'enrollee' is defined as a subject-student. ' 1
For example, suppose that two huhdred third year engineering
students were taking a History course. The number of enrollees
..or subject-students is 1x200 or 200. Further, these two hun-
dred enrollees would be addes to the enrollee total for third ‘
year honours History since this department must provide the
staff and space for instruction. The summation of the number

of students expected in each of the subjects offered in a par-

ticular academic year equals the enrollee foreéast. The ave~
rage class size is simply the weighted average of the class
sizes taught in all the subjects offered in a particular aca-
demic year. The average number of weekly hours per lecture
subject is obtained by dividing the total number of lecture
hours for all subjects by the total number of sections taught. |
The Enrollment Formulation'section of CAMPUS gene-

rates the departmental enrollee forecasts by breaking the |




entering or new enrollment into the many University depart-

ments;—by applying-failing, . passing, and transfer rates to

the previous year's enrollment, by multiplying the number of
students enrolled times the number of departmental subjects
offered to their own students, and where necessary, trans-
ferring enrcllees among departments., The methodology is out-
lined in the Office of Institutional Research publication OIR-6.
The research work for this thesis was carried on concurrently

with the development of the Enrollment Formulation section and |

the insertion of real data into that section. However, the
Office of Institutional Research was unable to provide the
forecasts contained in ROLEES, STR, and HL in a machine pro-
cessable form in time for tesfing of the thesis program. For {
this reason, enrollment data from the University of Toronto |
President's Report for the year ended June 1966 was analyzed i
by hand for each academic department. A sample analysis for
the Botany department is shown in Figures II-1, 2, and 3. ‘
This analysis will clarify the meaning and calculation of ‘
the information contained in ROLEES, STR, and HL. The number {
of enrollees computed for the base period was increased by |
two percent each simulation period to provide an indication
of the space requirements of each department over the next
- ten years.

Two methods for célculating classroom requirements

are desciibed in section III.4; one using the average class

- size as the size of rcom desired, and the other requiring a

distribution dividing the enrollee forecast into various room

.
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PRESIDENT’S REPORT

 INSTRUCTION IN THE FACULTIES, SCIIOOLS, AND
INSTITUTES OF TIIE UNIVERSITY, 1965-1966

FACULTY OF ARTS AND SCIENCE

 UNIVERSITY QF TORONTO

Botany
No. of
No. of Weekly
: Students Hours
No, of No. of Given to Students :
Name of Subject Subject Sections of the Faculty of Lect. Lab. Lect. Lab.
Biology 310 2 Arts&Science 191 191 1 6
Biology 490 1 Arts & Science 18 18 'y 34
Botany 100 1 Arts & Science 74 74 ¢ 2
Botany 101 1 Arts & Science 35 35 1 3
Botany 110 4  Arts &Science 330 330 4 8
Botany 170 2 Arts & Science 158 1358 2 4
. Botany 200 1 Arts & Science 6 6 2 2
Botany 210 2 Arts & Science 77
(With 110) ‘
Botany 270 1 Arts & Science 10 3
Botany 271 1 Arts & Science 41 41 2 3
Botany 272 2 Arts & Science 1 71 3 2
Botany 300 1 Arts & Science 6 6 2 2
Botany 310 1 Arts & Science 10 10 2 3
Botany 311 3  Arts &Science 70 70 2 9
Botany 320 1 Arts & Science 13 2
Botany 370 1 Arts & Science 30 .30 2 11
Botany 71 2 Arts & Science 33 33 3 3
Botany 372 1 Arts & Science 6 1
Botany 373 1 Arts & Science 5 5 1 3
Botany 374 1 Arts & Science 3 3 1 3
Botany 70 1 Arts & Science 3 3 1 3
Botany 471 1 Arts & Science 8 8 1 3
Botany 472 1 Arts & Science 2 2 1 3
Botany 473/1003 1 Arts & Science 2 2 1 3
Graduate Studies 4 4
“ Botany 74/102:4 1 Arts & Science 2 2 1 3
Graduate Studies 2 2
Botany 475/1021 1 Arts & Science 2 2 2 3
Graduate Studies 8 8
Botany 476 1 Arts & Science 10 10 1 3
Botany 477/1040 1 Arts & Science & 6 1 3
' Graduate Studies 4 4
Botany 1st Year 1 Food Sciences 28 28 1 3
. 1st Year Forestry 23 23
Botany 3rd Year 1 Forestry 22 22 2 2
Botany 1001 1 Graduate Studies 3 3 1 3
Botany 1005 1 Graduate Studies 3 3
Botany 1007 1 Graduate Studies 2 3
Botany 1023 1 Graduate Studies 4 1
Botany 1030 1 Graduate Studies 3 3 1 3
Botany “1031 1 Graduate Studies 2 2 1 3
‘Botany 1053 1 Graduate Studies 1 2
Botany 1060 1 Graduvate Studies 1 1 1 3
Botany 1061 1 Graduate Studies 2 2 1 3
Botany 1st Year 1 Pharmacy 135 135 2 3
SuMMaARY DEPARTMENT OF BOTANY
Arts & Science 1,216 1,199 443 823
Food Sciences 28 28 1 3
Forestry 45 45 2 2
Graduate Studies 34 34 8 21
Pharmacy 135 135 2 3
ToraL 1,458 1,441 57% 1113

Figure II-1

[100]
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sizes. 1If the average class size is to be used in the cal-
culations for a particular academic, K year the indicator ITEST = O;
otherwise ITEST = 1.

T d) AMIDPT, BINT-=—Classroom requirements are calculated for rooms
of several different sizes. A size breakdown was formulated
based on the capacity of rooms constructed in the past at the
University., and corresponding approximately to a division sug-
gested by Central Room Allocation - Department of Statistics
and Records. The following room size ranges (or intervals)

were chosen for planning purposes:

Size (Students) Interval Mid-point Description
0--20 10 Small seminar or tutorial room
20-~60 10 Large seminar room
60-100 80 Small lecture room
100-180 140 Large lecture room
180 up 250 Lecture theaive

The room size interval end points are contained in
the array BINT and the mid-points in the array AMIDPT. Since
a larger or smaller number of modular room sizes may be more
appropriate for other institutions using this computer program,
and to allow for experimentation at the University of Toronto,
both arrays are dimensioned for up to seven room sizes.

e) DIST - Often many different class sizés are taught in the
subjects offered by a department in a particular academic year.
4 certain percentage of the enrollees in thatl academic year
may recceive instruction in small seminar or tutorial rooms,
while others are instructed in lecture theatres. In order to
indicate which sizes of rooms are fequired by a dgpartment, a

measure of the percentage of enrollees expected to be attending

ERIC
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Department of Botany
Example Calculation of a Percentage Distribution

Data from Figure II-2.

. Procedure:

1. Sum the number of enrollees in each room size range
by examining the section size.

2. Divide by the total number of enrollees and multiply

by 100% to obtain the percentage of the enrollees in
each size interval. '

Example: Third year General Botany - 277 enrollees.

Subject Enrollees | Section Size | Room Size Range
Botany 300 6 6 0-20 students
Botany 310 10 10 0-20 "
Botany 311 70 23 20-60 "
Biology 310 191 95 60-100 W

Total 277

Percentage Distribution

Room Size Range Calculation Percentage
0-20 students (6+1O)X 100 5.7%
2?7
20-60 " 70 25.3%

5577 x 100
60-100 " 91 . 100 69.0%
77
100~180 " | 0.0%
180 and over : 0.0%

Figure II-3%,
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classes in rooms of each size is needed. This percentage
distribution is stored in the array‘DIST.‘ The method of com-
puting this distribution is illustrated in Figure II-3 for
the_Department of Botany, third year General.

The initial distributions were based on enrollment
data by subject from the President's Report for the session
1965-66. The assumption is made that these departmental dis-
tributions remain the same for planning simulations run for
fseveral years into the future. This assumption is valid be-
. .cause of the difficulty in predicting a change in departmental
teaching methods. 1In addition, the room size ranges selected
are wide enough that a pedagogical decision to, say, double
tutorial class sizes from seven to fourteen will not alter
the percentage of enrollees requiring rooms of capacity 0-20.
The departmental distributions will be adjusted annually by
the Office of Institutional Research based on the enrollment
data for the latest session.

DPNAME, DRUTIL, TEAWK, AMTOFF, ASSIGN -~ These arrays store
departmental data. The names of the academic departments at
the University are listed in Appendix A and are carried in
the array DPNAME. The array DRUTIL contains the departmental
room utilizations, i.e. the percentage of the time per week
that available rooms are scheduled for lectures. Room sche-
duling at the University of Toronto is managed by Central
Room Allocation and the room utilization for each department
was set equal to the 60% value expérienced by this central

group. The ability to differentiate between the scheduling

e TR - 2 -
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efficiency of one department and another may be helpful for
other institutions with disaggregate room scheduiing. The
length of the teaching week for a particular department is
supplied'by the array TEAWK. Frequently clésses of two or
three people are instructed in a professor's office rather
than a tutorial room. Accordingly, the departmental room re-
quirements for tutorial rooms are reduced by a certain percen-
tage, stored in AMTOFF, which reflects how often this occurs.
The array ASSIGN indicates how many rooms of the smallest size
range are required by a depértment for conferences and special
presentations beyond normal instructional requirements.

BLbPRI - The main program next reads this array containing a
list of buildings for each of the forty-seven academic depart-
ments (refer to data in Appendix C). The building numbers in
the list correspond to those employed by the Physical Fliant
Departmént, When the'computer searches for lecture rooms to
satisfy a department's needs, the first building on the list
is examined, then each succeeding building is searched based
on rules andvassumptions statea in Section V. In general the
building of first priority (first on the list) is the depart-
ment's home building, and the most neighbouring buildings are
listed next. 1In this manner appropriate classrooms for sche-
dviing a department's lectures will probably be located close
to a department's academic offices.

AVGISS - The requirements for lecture rooms are_forecasted
for five different sizes of rooms. Since the size ranges are

relatively wide, it would be advantageous to know whether a
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department required a room with a capacity closer to the upper
or lower boundary of a size interval. For this reason thé
weighted average section size (AVGISS) for each interval was
calculated from the enrollment data contained in the Presi~
dent's Report.(lQ) The expression used to calculate the

average section size for a particular department and room size

interval is:

AVGISS = 3] (Hours/week)i x (Section size)i/ 2 (Hours/week)i
i

i
for all i subjects having class sizes in
that room size interval.
As an example, consider the data for the Department of Botany
shown in Figure II-2, and choose the size inbterval of 60-100
students. The subjects with class sizes in this interval are
Botany 100, Botany 110, Biology 310, and Botany 170. Therefore,
AVGISS = ((2X74)+(QX82)+(1X95)+(2X79))/Q2+h+1+2) = 722/9 = 81
The program wov™ 1l search for lecture rooms in the interval
60-100, but would endeavour to find the room closest in capa-
city to 81 students.
FACNAM, NDPFAC - For the purpose of summarizing departmental
information into faculty reports, the number of departments in
each faculty (NDPFAC) and the names of these faculties (FACNAM)

are read into the computer.

After reading numerical values for the variabies
described under (a) to (i), the main program calls subroutines
FACIL, ORCAST, UWIDE, and MATCH for the specified number of

simulation periods. Different options and reports are possible
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dépending on the values of the control parameters. However,
this discussion is left to Section VI. The main program‘aiso
contains instructions which control the calling of subroutine
MATCH for several values of fhe seat utilization parameter SUTAL
in order to achieve the best matching of required and available

space. This function of the main program is described in

Section V.
The main program next instructs the computer to print
several different reports from the information produced by the

various program subroutines. The first series of reports out-

line the forecasted departmental 1ectﬁre room requirements. A
~typical departmental report is shown in Figure 7 of Section VI
of the thesis. This report indicates the forecasted number of
lecture room-hours for each room size range, the corresponding
number of rooms required, and the values of the parameters in

the relationships which calculate the number of rooms. In
addition, the 1ectufe rooms are listed that were found during
the matching process to satisfy a department's needs.

Reports of the‘forecasted space requirements for
the faculties which contain more than one department are now
printed., A sample report for the Fagulty of Applied Science
and Engineering is shown in Figure 9 of Section VI. The shor-
tage or surplus of lecture rooms at the faculty level could be
established by comparing room requirements to facilities avai-
léble in the faculty's buildings.

This lecture room planning model accepts forecasts

from the Enrollment Formulation Section of CAMPUS for up to

Q
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ten simulation periods. In addition to the reports which
appear for each session simulated, a time series of the total
University of Toronto lecture room requirements over several
years 1s printed on a report shown in Figure L of Section VI.
This information is a summary of the yearly university-wide
matching report described under Section V.1l. The values shown
for each size interval represent the actual number of rooms
short or in'excess of requirements after comparison'with the
available university facilities. The effects on future lecture
room requirements of varying decision parameters such as the
length of the university teaching week, lecture subject hours,
and class sizes can be studied on this report.

Figure L includes an indication of the construction
cost for rectifying a shortage of lecture rooms. Land acqui-
sition costs are not included in the cost equation. The main
program calculates construction costs using the following
relationship:

Example: Construction cost of tutorial rooms (size interval
number one)

CCOST (1) = COSTIN x ROMEAN(1l) x AVGINT(1l) x RMDIFF(1,1)

where CCOST()) = The construction cost of rooms of the
first size interval (dollars).

COSTIN = The construction cost index in dollars
per square foot.
ROMEAN (1) = The average size of rooms built in the
size interval 0-20 students,
AVGINT (1) = The average number of square feet per

seat for tutorial .rooms.

RMDIFF(1,1) = The nuwmber of rooms required in size
. interval one for the first simulation
period.
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While this is a relatively simple method of calculating costs,
it yields a reasonable initial estiﬁate of constructing lecture
room space. Eventually the requirements for lecture roomns,
offipes, laboratories, and asscciated service areas will be
summed to assist architects in designing and determining the
size of a new academic building., During the initial planning
stages, improved cost models for the various types qf space
will enable planners to evaluate if a building near the campus
can be rented or purchased and converted into lecture roous,
offices, and laboratories more economically than constructing
new facilities. As mentioned in Section VI the construction
cost information is useful in estimating the relative savings

expected for different space planning decisions.
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IIT CALCULATING AND FORECASTING SPACE REQUIREMENTS

Many interesting techniques for planning instruc-

‘tional facilities on a short and long term basis have evolved

from the myriad of universities in United States and Canada.

 The sophistication of these techniques depends on a number of

IIT.1

factors including the institution's policies and goals, mana-
gerial talent, size and complexity of the physical plant,

available monetary resources, and the urgency of space prob-

lems.  To illustrate some popular and current approaches, the

space planning methodology of three institutions is considered.
The merits and difficiencies of their methods are examined
rationally and in relation to the particular problems of the
University of Toronto. Finally, the objectives and concepts
of the lecture room space planning model developed for the

University of Toronto are described.

University of Alberta

The University of Alberta in Edmonton has developed
a long range academic plan to explore the implications of aﬁ
enrollment ceiling of approximately 18,000 studen%s, esta-
blished by the provincial government.(17) The University's
Academic Planning Committee has divided the enrollment‘into
forecasted quotas for each faculty and school. To éalculate
the space required for ité acadenic plan, the concept of weekly
student hours (WSH) was introduced. One WSH is defined as the
workload resulting from one student attending a course that
meets one hour per week for the whole of the academié session.

The WSH values for the quota enrollment in the various faculties
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and schools were projected. A set of 'net unit-area allowances"
were produced by site and space consultants to convert the WSH
projections into the number of square feet of space of dif-
ferent types (i.e. classrooms, laboratories, offices, service
areas) required by a department or division. The projections
of net square feet for }he 18,000 full time students are made
by combining the net unit-area allowances with the WSH values,
and information on full time faculty enrollment and staff size.
Sevefal different ratios are employed to convert net square
feet to gross square feet required. |

The Board of Governors of the University believe the
estimates of s?ace needs should be reasonably accurate, within
10 percent or so. While this accuracy is probably the best
that can be expected in planning buildings on any campus, the
precise size, type, and number of classrooms, offices and labo-
ratories is not given. The estimates of space needs calculated
using net unit-area allowances cannot expect to be accurate if
the mix of students in faculties change, or lecture and labo-
ratory scheduling efficiency is increased, or the University
teaching week is lengthened, or pedagogical methods in the
various disciplines change. The importance of evaluating al-
ternative space decisions and investigating increased utili-
zation of the existing physical plant appears to have been

underreckoned.

III.2 University of Guelph

The University of Guelph generates an institutional

-enrollment prognostication which is reviewed by the college or

faculty deans to determine projections for these smaller units.
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Next the department heads review the faculty projections and
project student enrollment in the various disciplines and in

the specific subjects of that discipline. Subject by subject
projections are forecasted for a period of usually five years.
In addition, the department heads indicate the class sizes de-
sired, number of subject sections, and the number of meeting
periods per week for each section. The rather extensive amounts
of data are analyzed and tabulated using punched cards and data
processing equipment. The departmental summaries of total hours
required per week in classrooms and laboratories of each size
and type are then produced.

To convert the nuwber of hours required by a depart-
ment into classrooms and laboratories, the University of Guelph
has adopted a planning standard of 28 hours per week daytime use for
classrooms (at 67 percent station occupancy) and 20 hours per |
week for laboratories (80 percent station occupancy). The uti-
lization rates are divided into the departmental weekly hour
totals to obtain the number and size of classrooms and labora-
tories necessary to support the projected academic programs.
Faculty and administrative staff, office space, residence space,
physical education facilities, et cetera, are also calculated.
The space requirements are then compared with available space
to expose space deficiencies and assist in planning new con-
struction or renovation. The University of Guelph has taken a
physical inventory of all significant spaces on campus to faci-
litate this comparison.

Refraining from further detail on the Guelph system

(References 6 and 15), it is clear their approach is the ultimate

[
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one for achieving sound management and planning of the Univer-
sity's facilities. Unfortunately, Fhe University of Toronto

is several times the size of the University of Guelph and at
present unable to collect or cope with the detailed information
required by the exactness of the Guelph methodology. The system
for planning lecture facilities described in this thesis is a
compromise between the detailed projections of the University

of Guelph and the simple projection of net square feet, but

. the philosophies of the University of Guelph study have been

retained,

University of Wisconsin

A detailed and excellent study was completed in
December, 1966, at the University cf Wisconsin for the United
States Office of Education titled "A Methodology for Deter-
mining Future Physical Facilities Requirements for Institutions

(18)

of Higher Education." The methodology described in the re-
port is portrayed in Figure III-1. The figure shows the re-
lationships of a complete planning system for the many types

of space. To predict classroom requirements, the investigators
projected full time equivalent (FTE) enrollment and the number
of weekly student contact hours (SCH) generated when the FTE
enrollment is distributed into the varicus courses and depart-
ments., The number of square feet of classroom space required

is calculated by applying a space factor as shovn in Figure II1I-2.
The University of Wiscpnsin uses .70 square feet/SCH which is

a comparable factor to other institutions which plan in the

(3)

same manner (e.g. University of Minnesota -.75 square

feet/SCH.). The Wisconsin methodology is similar to the
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| University of Albefta's academic plan (i.e. WSH are equiva-
lJent to SCH) but the Wisconsin study stresses the importance o
‘of building and maintaining a detailed inventory of available
physical facilities for comparison with the calculated space
requirements.

While the methodology of Figﬁre JII-1 is sound, the
projected space needs ére expressed in total sguare footage
only with no disaggregation to the number of classrooms of
different sizes required. Without this additional information,
an architect designing a new academic building could include,
say, three or four large lecture theatres, whereas several
seminar rooms would more appropriately suit the class sizes
desired by the departments about to occupy +the building. Such

an error would be very costly to rectily.

I.4 University of Toronto

To calculate lecture room space requirements at the

University of Toronto a new approach was developed incor-
.porating the following two basic objectives:
(i) Predict the number of rooms required of several different
| sizes. _ "E
(ii) Work at the level of detail provided by the CAMPUS model
Enrollment Formulation section.

In this manner the sizes of rooms required by various
departments are specified for space planners, and by applying
space factors the aggregate figure of total square footage re-
gquired at the University can bé generated.

The forecasted information from the Enrollment For-

ERIC
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mulation section is contained in three arrays described under

Section II - RZLEES, STR, and HL. The array STR provides the
average class size for each academic year of each department.
Some departments at the University (e.g. School of Archi-
tecture) do not teach'éourses to students other than those

in their own department. The average class size for these
departments, therefore, indicates the size of room required.
However, other departments (predominantly those in the Faculty
of Arts and Science) instruct students of several other de-
partments, and as a consequence the average class size indi-
cated is meaningless for planning purposes considering the mix
of different class sizes. To calculate space requirements for
both'these cases, two different methods are used.

Method I is shown in Figure III-%. ™The total num-
ber of enrollees forecasted is divided by the average class
size to yield the number of sections required. The number of
weekly hours of instruction is computed by multiplying the
number of sections times the average number of hours/week for
a lecture subject. This requirement for room-hours is then
inserted into a class size interval determined by’the average
class size.

Method II is displayed in Figure III-4. This method
is employed when the class sizes are different for each sub-
ject taught such as is shown for the second honours year of
the Political Science and Economics department. The weilghted
average class size is not useful far indicating the siée of
room required in this instance. Instead, a distribution carried

in the array DIST indicates what proportion of the enrollees can
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METHOD I

- For calculation of space requirements when class sizes are
the same.

Example: Fourth year Dentistry. Source (1l4) Pg. 148.

Subject Name No. of Sections No. of Students No. of Weekly
Hours

Dental Public Health 1 121 1
Oral Surgery 1 121 1
Orthodontics 1 J21 1l
Periodontics 1 121 1
Preventive Dentistry 1 121 1
Prosthodontics 1 121 1
Operative Dentistry 1 121 1

7 847 7

Values carried in the three arrays for fourth year Dentistry:

ROLEES = 8)7.0
STR = 121.0
HL = 1.0
Nuwber of sections = 847.0 = 7.0
121.0
Number of room-~hours
required = 7.0x1.0 = 7.0
Size of room.
required ' = 121 seats (i.e. a roowm of size interval

100--180)

Figure III-3
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METHOD I1 | | .

= For calculation of space requirements when class sizes vary.

Example:

Second Year Honours Political Science and Economics.
Source (1l4) Pp. 1l22-124,

A B
Subject Name No. of No. of No.of Weekly ©Section Size
Sections  Students Hours (A/B)
Accounting 220 1 81 2 81
Economics 220 3 22l 9 75
Econonics 221 1 108 3 108
Econonmics 222 1 79 3 79
Economics 223 1 L1 3 L1
Econonics 224 2 189 6 95
Economics 2720 L L82 & 120
Economics 20 1 100 2 100
Political
Science 220 2 120 6 60
Political 8 q
Science 221 1 135 1
17 1609 E% WeiEE%ed
average = 95.

Values carried in the three arrays from the Enrollment Formulation

section,
ROLEES = 1609.0
STR = 95.0 .
HL = 45./17. = 2.65
i Cs Dy £y i i
Room Size Interval Enrollee No. of No. of No. of
|Btudents) | Mid-points ?;stribun Enrcllees Sections | Room hours
,ion 1609.0xD, h./C. .
Sar 609 5 Bl/Cl le2.65
1. 020 10 0.0% 0.0 0.0
. . . 0.0
g. 20-60 40 2. 5% 41.0 1.03 2.73%
3. 60--100 &0 L3,19% 693%.0 8.66 22.95
5.1 180 up 250 11.5% 185.0 i 1.96

Q
I
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Be expected to require classrooms of each of the five chosen
size ranges. As shown, the total number of enrollees predicted
is nultiplied by Di to yield the number of enrollees by size
interval. To determine the épproximate number of sections

that would have to be taught, the mid-points of the room size

intervals were selected as a standard class size and divided
into Ei' Pinally, the number of room-hours per week is com-

puted by multiplying the number of sections by the average

number of weekly hours per lecture subject.

The computer program,decides which method will be
used by checking the value of the array ITEST for the parti-
cular departnent and academic year being considered.

The number of hours required in rooms of each size,
whether generated by method I or I, are summed for each aca-
demic year to obtain the department total. The department

totals are added to produce a University wide report. The
conversion from the number of room-hours into the number of
rooms requirea by_a‘department is accomplished by di#idiné

by the departmeﬁtél teaching week length (hours) and by the
departmental room utilization (percent).

Occasionally very few (one to five) students are en-~
rolled in a particular subject (especially graduate courses),
and the professor may find 1t more expedient to teach classes
in his own office rather than scheduling a tutorial room.
Accordingly, the tutorial room requirements (size interval 0-20)
will be reduced by a certain percentage (AMTZIF) to account

for this facet of reality. In addition, if a department requires

Full Tt Provided by ERIC.

IERIC

Q




I | - 35 -

a tutorial room(s) for special lectures, conferences, and
other purposes above its teaching needs (specified by ASSIGN),
that department's,tutofial room requirements are increased.

The calculations described in this section are illus-
trated on the 'Classroom Requirements - Model Worksheet' of
Section VI, Part II. Simple hand calculations may be done on
the chart for a full understanding of how the forecasts of
the number and sizes of rooms required are computed'each simu-
lation period. The flowcharts and listing of subroutine ORCAST,
which contains the Fortran language computer instructions for
calculating classroom requirements, can be examined in Appen~
dix B. The forecasted requirements generated by subroutine
ORCAST are summarized in the departmental and faculty reports
produced by the main program, and are passed along as input to
subroutines UWIDE, MATCH, and SEARCH which match these require-

ments against the available lecture room space.

Ay ad e
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IV AVATLABLE LECTURE ROOM FACILITIES

Subroutine FACIL

For proper planning and control of new lecture roomn
construction, university space planners require detailed in-

formation concerning the facilities currently available. 1In

addition, some flexibility is needed in order to evaluate
the effect of different construction and renovation programs
on the overall University of Toronto lecture room resources

in the future. Subroutine ORCAST generates forecasts of the

number and sizes of rooms necessary for each department for
the next several years. A matching of these departmental re-
quirements with the space available near the departments (ex-
plained under the description of subroutines MATCH and SEARCH
in Section V) draws attention to the departments with the most
cfucial Space needs. An examination of the computer output of
subroutine FACIL (zlong with information from the other sub-
routines) will assist planners in relocating a department
near lecture rooms more suited to its desired class sizes, or
indicate which rooms might be renovated or divided, or if new
construction is inevitable, specify the number and sizes of
lecture rooms the architect should include in the building.
The program listing, overall flowchart, and detailed flowchart
for this'subroutine are contained in Appendix B. Figures 14
and 15 of Section VI, Part ITI, show the reports produced by
Subroutine FACIL.

The data for the calculations of this subroutine

are supplied in the form of a card deck as shown in Figure IV-1.
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One card is read for each existing or proposed lecture,
seminar, and tutorial room. The spécifications on existing
classrooms are obtained from a magnetic tape file containing
all the rooms in the University of Toronto's physical plant.”
Proposed classrooms can be included in the data deck by perio-
dically checking Physical Plant Department drawings of future
buildings. The precise meaning of each of the variables des-
cribing a room is outlined below. |

The building name (BLDG), and the building number
(NBLDG) identify the location of the room on campus (see list
of Physical Plant Departments' codes for major academic buil-
dings - Appendix A).

The room nunber (NROOM) is the number on the door
of the room, and if the room has two differently numbered
doors, generally the lower number is used.

The nuumber of seats in the room (SEATS) is siumply
the sum of the seats bolted to the floor. However, where
moveable seats are present and often shifted about aﬁong
rcems, the proper number of seats becomes the number the
room will reasonably hold without overcrowding.

If a room has been assigned for the exclusive use
of a department by Central Room Allocation, that department's
number (NODEPT) is placed in columns 3L to %6; otherwise the
department number is zero.

Some lecture and seminar rooms (particularly those
with tables and chairs) are used pért of the time as con-

ference rooms, computation laboratories, etc. The number
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of weekly hours (NRES) that the roon ié utilized for these
special purposes is contained in columns 37 and 38 of the

data card. There are few multi-function rooms now, but the
ability to recognize the part-time use of a room for lectures
ié important considering the trend towards multi-function
space - e.g. the combination laboratory-lecture rooms designed
for the University of Toronto's Scarborough College.

The updating code (NUPDTE) indicates whether a room
will be included in the list of available classrooms for a
particular session.

The square footage (SQFT) is the area of the room in
squafe feet as measured by the Physical Plant Department.

The room assignment check bit of column 50 is eXx-
plained later in the description of the operation of subroutines
MATCH and SLEARCIH.

The final field on the data card contains the number
of the faculty (NFAC) in whose jurisdiction the room lies. A
reﬁort of the lecture rooms available’for each Faculty (or
School or College) could be generated if room scheduling were
done by each Faculty.

The classroom data deck was prepared from a lecture
room facilities report composed by the Department of Statis-.
tics and Records and is listed in Appendix C, pages 1-5.

Subroutine FACIL compiles and prints a list of the
classrooms available during each simulation period by éxami—
ning the room updating code of cach room in the data deck.

The updating code comprises three digits, the latter two digits
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indicating a year number., If the Physical Plant Department
is planning to rent, buy, or construct additional lecture
room space, the first digit of the updating code is one. For
example, if a room updating code of 169 is specified, the pro-
gram adds this room to the 1list of available lecture rooms in
the session 1969~1970. Similarly, if a building is scheduled
for demolition or sale in, say, session 1970-71, the lecture
rooms in that building carry an updating code of 270. Occasio-
nally lecture rooms are renovated to improve lighting, black-
boards, et cetera. The assumbtion is made that lecture room
renovation does not take louger than one academic session;
therefore the program temporarily removes a room from the lec-
ture room inventory for a session when an updating code begin-
ning with three (e.g. 368) is found. A room updating code of
000 indicates no plans exist to change the status of that room.
The partial list of rooms for session 1967-68, shown
in Figure 14 of Section VI, is self explanatory except for the
last column. As a measure of the utilization of lecture room
space, the number c¢f square feet per seat for each room in the
University is calculated and averaged over all rooms. The de-
viation of the number of square feet per seat for each room
from the average is reported in the last column of the computer
printout. This information enables one to pinpoint space that
is not well utilized assuming the average value as a standard.
Subroutine FACIL also computes some statistics of interest to
space administrators for the lecture rooms of each room size

range. Figure 15 of Section VI summarizes the number of rooms,

Lw




seats, room~hours, and square feet available in classroous
of each different capacity range. The average number of
square feet per seat for rooms of cach size range is calcu-
lated, and as might be expected, the value of 16.9 sduare
feet per seat for tutorial rooms 1is much higher than the
large lecture theatres because of the higher percentage of
aisle space in a small room. The mean room size for the
available rooms in each size interval is also printed on the
report. Both the mean room size and the aﬁerage number of
square feet per seat are used in calculating the cost of new
lecture room facilities.

The information on available space generated by
subroutine FACIL is passed on to other subroutines of the com-

puter program which compare requirements for rooms against the

available lecture rooms,

)
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V. MATCHING REQUIRED SPACE AGAINST AVATLABLE SPACE

Once the departmental lecture room space require-
ments have been generated, the next step in the planning pro-
cess is & comparison againsf available facilities for the par-
ticula r point in time. Answers must be obtained for important
questions which arise:

(1) how much of the required space exists already.

(ii) are the correct sizes and types of space located
near departments requiring this space.

(1ii) can a shortage of spac: be rectified by conversion
of some underutilized existing space to a new function.

(iv) how much space must be obtajined from new construction
or rental of nearby space,

(v) what will the acquisition of space cost,
The computer program sums the space requirements of all de-
partments and compares them agains. the University's lecture
room facilities. The ensuing report indicates aggregate
shortages or surpluses in terms of room-hours and numbzr of
rooms. Further departmental reports are produced to show
the adequacy of classrooms near that department for ful-
filling its needs. The reports and analyses that assist in

answering the above questions are explained in the following

sub-sections.

University-wide Level

The university-wide matching report for lecture
room facilities is shown in Figure 1 of Section VI. Such

a report is generated for each term or session simulated.

The information and the report are produced by subroutine
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UWIDE (refer to listing and flowcharts in Appendix B) after
| the departmental requirements and room availabilities are as-
cértained. For each room size interval, the total shortage
or surplus of room-hours and rooms are shown.

'First consider the upper section of the report for
rooms. The difference between the total number of rooms avai-
lable and the total number of rooms required is calculated.

A negative differential indicates a shortage of rooms of that
size; a positive differential indicates an overage. As men-
tioned in Section VI, the aggregate inmplications of different
policy decisions on lecture rooms may be indicated on the re-
port. The five room size intervals should be treated as unique
room ‘planning intervals; howevér, it may be more desirable to
employ larger rooms to satisfy a shortage in the smaller size
intervals than to construct several small classrooms. Natu-
rally, if not sufficient classroons of the largest size are
available, the only resorts are to construct the required
number of rooms, c¢r reduce section sizes which involves costs
in providing additional staff and office space. Subroutine
UWIDE evaluates whether a room shortage in a size interval

can be fulfilled by a surplus of rooms in size intervals above
that interval. Refer to Figure 1 of Section VI for illus-
tration of this point. The shortage of 31L.3 tutorial type
rooms of the first size interval (0-20 students) can be satis-
fied by 5.4 rooms of the second size interval, 25.6 rooms of
the third, and 0.3 rooms »f the fourth size interval., In the

real system this amounts to scheduling classes of size 0 to

20 students in the larger rooms. The percentage of seats
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occupied will drop,'but the costs of underutilizing the space
may be less than the construction of new facilities. The actual
overage or underage of lecture rooms of each size range after
the matching process is shown in the centre of the page. 1In |
this instance the University has a surplus of 18.0 rooms of the
fourth interval and a surplus of 16.1 lecture theatres.

A further possible means of fulfilling lecture room
shortages is to subdivide or join rooms. For example, suppose
we required two rooms of size O to 20 students and had one ex-
tra room of size 20-60 available; the extra room could probably
be partitioned to provide two rooms of size O to 20, thus ful-
filling the shortage. Similarly a shortage of, say, one room
of size lOO'to 180 students could be satisfied by removing a
wall between two adjoining rooms of capacity 60 to 100 to form
the larger room. The computer program does not manipulate the
information on Figure 1 to evaluate this possibility. However,
the analysis of available space provided by subroutine FACIL
and architectural surveys may indicate to space planners where
conversion or renovation of existing facilities is feasible %o
fulfill classroom shortages in this manner.

The lower part of the university-wide report, outlines
the number of hours required in classrosis of each size range.
The total room~hours in the 'Required! column is a summation
of the room-hour requirements of the forty-seven academic de-
partments. The total number of room-hours in the 'Ayéilable'
column is established by consivering each of the éxisting class-

rooms available for thirty-five hours (the average teaching week




.“

ERIC

Aruitoxt provided by Eic:

- 45 -

for the University) less any hours restricted for special pur-
poses beyond departmental lectures.' These two columns are
matched to yield any excess or shortage of room-hours, as
shown in the 'Differential' column of Figure 1 of Section VI.
The room utilization or the percent utilization of the weekly
available room-hours is now calculated. Illustrating from
Figure 1 for the first size interval:

X

e X oy _ 2213.2 _
Room utilization 7 X 100% = 18550 x 100 = 119.3%

U

where X
Y

required number of room-hours
available number of room-hours

Obviously a utilization this high cannét be reached. In fact
the maximum expected room u*rilization at the University of
Toronto with the existing scheduling sophistication is about 60%.
Few universities have a utilization appreciably higher than ours
because of the complexities and difficulties of time~tabling.
Our calculated room utilization is 119.3 -~ 60.0 = 5%,3%% above
the utilization that Central Room Allocation can reasonably ex-
pect to attain. This value is shown in the 'Deviation from Ex-
pected Utilization' column, Therefore, the available number

of room-hours must be adjusted b& an index which refleci{s the
utilization differential, namely:

119.%% _
""""6'6'%*— = 1.99

The actual number of room-hours required to satisfy demand becomes
1855.0 x 1.99 = 3688.6 room-hours.

The expected shortage of room-hours is
3685.6 ~ 185..0 = 183%.6 room~hours.

This shortage is reported as a negative value in the 'Expected

V=
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Overage or Underage' column, The deficit of 1833.6 room—hours
is much higher than the shortage of 358.2 room-hours indicated
by a straight matching of requirements and availabilities. |
Similarly for the second, third, fourth, and fifth size inter-
vals on Figure 1 of Section VI, the expected excess.number of
room-hours is less than shown under the 'Differential' column
because the University of Toronto can only schedule to a room
utilization of 60%.
The expected surplus or shortage of oom~hours can

be converted into a surplus or shortage of rooms of each size

interval by dividing by the length of the University teabhing

week (35.0 hours in our example report). However, the 'Dif-
ferential' column for rooms on Figure 1 of Section VI does not
correspond wompletely to tre number of rooms calculated from
the 'Lxpected Overage or toderage' column. The required num- 1
ber of rooms in the size range O to 20 students is reduced

slightly by the parameters AMTOFF and ASSIGN as described under
Section III.4,
To complement the planning information displayed on
the univeréity-wide matching report, an analysis of each de- i

partment's space needs is undertaken. The departmental matching

process 1s described below.

Departmental Level

The matching of available lecture room facilities to
requirements for space at the departmental level is controlled
by subroutines MATCH and SEARCH. Basically, the routines

examine the rooms available in buildings nszar each department's
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academic and administrative offices, then following certain
rules and restrictions select appropriate rooms to fulfill
departmental requirements, and.finally compute and print in-
formation on the matching prbcess. The flowcharts and program
listings for subroutines MATCH and SEARCH are contained in
Appendix B.

Before describing the matching procedure it is useful
to review the form of each department's room requirements. A
distribution of the number of rooms required in each of the
five chosen size intervals is supplied as input data to sub-
routine MATCH. In addition, for each department and every size
interval the weighted average of the class sizes taught per
week is computed. These veighted averages are stored in the
array AVGISS (IDPT, INTRVL) and indicate the capacity of room
that should be chosen in each size interval to satisfy a depart-
ment's room requirements. Since the departmental requirements
are forecasted in five unique room size ranges, subroutine
MATCH endeavours to saltisfy the requirements of all depagﬁ-
ments for the first size interval, then loops back and repeatls
the process for the next size interval, and so on. Thus the
following description of the operation of subroutines MATCH
and SEARCH for one size interval applies to the matching of
rooms in all size intervals.

In order to properly evaluate how adequately the
myriad of room sizes on this campus satisfy the requirements
of departments located in buildings scattered over the campus,

the following procedures were programmed into the model:




1. The departmental requirements are matched sequentially .
(in the order of the list of departments in Appendix A).

2. The program tries to satisfy whole number room require-
ments only. For example, if a department requires 3.5

Sm o P - PRI ST ] [ P P T e X L I
rooms of a certain size pe¥ week, three rooms would b

®

matched from the available facilities. The treatment of
fractional room requirements will be discussed subsequently.

3, Only one room at a time is matched in order to prevent a
department from fulfilling its requirements while another
department is unable to find rooms., In other words, if
two or three departments are housed in the same building,
before a second room is assigned to one of the departments,
a search for one room for each department (requiring at
least one room) must have becn complcted.

L., The list of five buildings (the array BLDPRI) is searched
in order from the first building to the fifth. Generally
the first building contains the department's offices and
staff, and the remaining buildings are closest geographi- |
cally to the first.

5. The fifth building on the list is specifiéd as ZERO for
all departments. The ZERO indicates to the program to

search for any remaining rooms in the University rather

than in a particular building. The user has the option of
selecting this feature by setting the parameter NPRIOR.

6. The buildings of second, third, fourth, and fifth pricrity
on a department's 1ist are not examined untii the second,

third, fourth, and fifth iterations respectively through

all the departments. The program always starts at the

|ERIC | ﬂ
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first building on the list.

7. If the room requirements of all -departments in a size
interval have becn matched; the program transfers to the
next room size interval.

8. A count of the number of rooms matched in a size interval
is maintained. If this count equals the number of rooms

available, the program transfers to the next size interval.

The matching procedure described above is shown in

the flowchart of Figure V-1,

Wher subroutine MATCH calls subroutine SEARCH to
find a suitable room, the following arguments are supplied
in the calling statement:

INTRVL,IJ - these indices identify the particular room size
range under concern. . s

IDPT - the department nunber.

ICOUNT - a building counter,.
FOUND - an indicator as to whether a room has been located.

ITERAT -~ searching iteration number.

A search is conducted in the buildings on the list of ithe de-
partment indicated for a room in the size interval specified.
The overall flowchart for subroutine SEARCH, contained in
Appendix B, portrays the searching operation. The goal of
this module is to ascertain if any room in the size interval
is available near the department's academic offices. This
geal is based on the assumption that students and staff should
not have to venture baék and forth across campus for their
lectures. As an aid in determining which room in an interval

is most appropriate, the weighted average class size is employed

’ | ERIC
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in a calculation of the seat utilization that may be expected

in a room. The search proceeds aé follows:

1. Examine the list of availéble lecture room facilities se-
quentially until the particular building being searched
is found.

2. For lecture rooms that are available on a full time basis
(i.e. NRES = 0.0) and have not been assigned to a depart-
ment on a previous search (i.e. LCHECK = 0), compute a
value of seat utilization by dividing the average class
size by the capacity of the rooms.

3. From the group of possible rooms select the one in that
interval that has a computed seat utilization less than
6r equal to 100% but closest to 100%; otherwise choose
the room with a seat utilization above 100% and closest -

to 100%.

k. 1If a suitable room is found, store the value of seat

utilization computed, set FOUND = 1.0, and tag that room

as assigned (LCHECK = 1) to the department under con-

sideration (LODEPT = IDPT).
2. If a room is not found, FOUND is set equal to 0.0.

6. Program control is transferred back to subroutine MATCH.

An important point to recognize here is that the

seat utilization value calculated by subroutine SEARCH js

)

—

not the same as the usual concept of seat utilization, i.e.
the number of seats occupied during a lecture as a percentage
of the seats available in the room. Without enroliment fore- ’

casts at the subject level, we cannot compute the seat occupancy
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of a room. Figure V-2 shows a typical departmental distri-
~bution of class sizes in the room size range 60-100 students.

By weighting by the number of hours per week that a particular
class size is taught, we can determine the average class size
of 78 students for this interval, The capacities of selected
lecture rooms are compared to this average and seat utilizations
computed (some of which may be greater than 100%). A room of
size 78 or greater (i.e. computed seat utilization less than
or equal to 100%) would be chosen for this department; only if
no such room exists, is a smaller room than 78 seats (i.é. com-
puted seat utilization greater:than 100%) selected. By this

procedure, we can expect a high seat occupancy for departmental

classes that will fit in the room, and the best match of a lec-
ture room requirement in the size interval 60 to 100 to the
available rooms. In the real system, class sizes that are too
large for the room selected will be scheduled in s larger lec-

ture room. It can be seen from Figure V-2 that in the limit

‘as room capacity approaches 100 students, 100% of the class

sizes taught by this typical department could be scheduled in

the room. However, the percentage of class sizes that will fit
in a room of capacity less than 100 students cannot be calculated
because of the lack of subject by subject enrollment forecasts,
Consequently,‘this brogram is limited to matching a room re-
quirement to any room in tne size intervai. The use of the
departmental weighed average class sizes enables the program
to distribute rooms of hany different sizes to the departments
best suited for these room sizes., The matéhing information

generated is therefore more

eaningful using the weighted
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average class size factor.

‘A sample departmental report showing'the planning
information provided can be found in Section VI - Figure 7.
The requirements for the Department of Zoolecgy are stated in
terms of the number of room-hours and the number of rooms in
each size interval. The effect of varying the parameters
shown is explained in Section VI. Bubroutines MATCH and SEARCH
have found three rooms to match the three (whole number) rooms
required. Obscrve that a room of size 98 students was located
in Sidney Smith Hall jﬁxtaposed to Zoology's home building -
Ramséy Wright Laboratories. This information indicates first,
that a room of size 60 to 100 students was not included in
the planning of the building even though 27.6 teaching-hours
per week involve class sizes of this range, and second, Central
Room Allocation may schedule these lecture room-hour require-

ments in Sidney Smith Hall. The seat utilization values speci-

fied on the report are the computed values explained previously.
Any unsatisfied room requirements after the matching process
are reported. However, in our eXample report only fractional
requirements are remaining.

On completion of the lecture room matching process
for all departments, subroutine MATCH calculates and prints
information on the utilization of space and tne effectiveness
of the match. A listing of the rooms remaining in a central

vool of rooms, and sub-totals of the number of rooms and the

number of seats unmatched in each size interval is printed in
the format shown in Figures 16 and 17 of Section VI. &ince only

whole number room requirements are matched, all departments

CU/'
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must'satisfy their fractional room'requirements (and any un-
matched whole number room requirements) from the lecture rooms
remainiﬁg in this central pooi. This assumption implies stu-
dents ahd staff may be required to travel a substantial dis-
tance for a few lectures, although realistically Central Room
Allocation would endeavour to schedule these few classes geo-
graphidally proximate to a department's home offices, subject
further to the scheduling goal of hiéh seat occupancy. The
total departmental unsatisfied room requirements are compared
to the available central pool of rooms, and a shortage or ex-
cess calculated as shown in the 'Differential' column of
Figure 17.
As a further indication of the results of the matching
process the following three percentagés are computed:
(i) OVERSU - As previously explained, a value of seat
utilization is computed to gain a relative measure of
how the room capacity suits the class sizes of a depart-

ment. As a room is identified as suitable for a depart-

ment, the seat utilization value for that room is stored

in the computer's memory. When the matching process has
been completed for all departments, the average value of
seat utilization is calculated for matched rooms of each
size interval, These values are then averaged to obtain
the overall seat utilization OVERSU. The upper portion

of the computer printout displayed in Figure V-3 shows

a value of 95.6% for OVERSU,

(ii) EFFMAT - If the room sizes in a particular geographic

zone on campus are not appropriate for the class sizes
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of departments in that zone, or if simply an insuf-

. ficient number of rooms are available to meet depart-

mental requirements, the computer program will be unable
to match all the requirements to available facilities.

For each size interval the sum of the whole number room
requirements of all departments is compared to the num-
ber of rooms matched or fouird and a matching efficiency

calculated where:

_ Number of rooms matched
Number of rooms to be matched

Matching efficiency ¥ 100%

The overall matching efficiency EFrMAT is the average

of the matching efficiencies by size interval. An
example report is shown in the centre of Figure V-3
where EFFMAT = 77.2%.

EFFSAT - Figure 17 of Section VI shows the comparison
of the total departmental unsatisfied room requirenents
to the available central pool of rooms. In addition to
the 'Differential' column, subroutine MATCH calculates
for each size range the percentage of the rooms required~
that are satisfied by the remaining lecture rooms,

i.e. Percentage satisfieq = RCOWS remainlng in the

Total unsatisfied room require-
ments

(If this percentage is greater than 100%, it is set
equal to 100%).

The average percentage satisfied EFFSAT is calculated
from the values for the five size intervals and is re-

ported as shcwn in Figure V-3,

Central Pool x 100%




; | - 58 =

As illustrated and described in Example 5 of Part III

of Section VI, we may investigate searbhing for a room slightly
larger than the upper boundary of the size interval under con-
sideration. For example, if we are unable to locate a room of
capacity 0-20 students, we may satisfy the requirement in that
intervel by extending our search to include, say, roous of capa-
city 0-25. The upper boundary is adjusted by multiplying by
100.0/SUTAL where SUTAL is a parameter less than or equal to

1C¢D.0 and represents the reduction in seat utilization that will

be tolerated. For illustration purposes, a sample calculation

is shown below where SUTAL = 80%:

Original interval Expanded interval
Size (students) 0O to 20 0O to 20 x 100 or O to 25
80
Computed seat utili- X o X . 1Y0
zation (using upper 20 - 100 = 5%7% 25 * 100 = L4X%

boundary as a base)
- where X is the weighed average section size
AVGISS for some department in the first
size interval.

Reduction in computed _ - (5X-4X)
seat utilization = 100 - === X 100%

= 100 - 20%
= 80% of the original value,
When we expand size intervals in this manner, we can

expect the average seat utilization to drop for rooms matchecd
in each interval and hence the value OVERSU to decrease.
However, by employing the larger intervals sulroutine SEARCH
may satisfy a room requirement hitherto unfulfilied. Conse-
quently the matching efficiency by size interval and the overall

average EFFMAT will increase. The statistic EFFSAT will increase

| ERIC
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' dr decrease depending on the room size intervals chosen for

‘ this planning model, the class sizes desired by the academic

' erartments, and the capacitiés of existing lecture rooms.
From the resulis at the bottom of Figure 17 of Section VI,

it can be seen that the unsatisfied room requirement for size
interval O to 20 will probably decrease when larger size inter-
vals are used because there is a surplus of rooms in the other
size intervals. In turn EFFSAT will most likely increase. We
hypothesize that there is an optimal value of SUTAL which,
wher. the intervals are expanded, will produce a high value of
| EFFMAT and EFFSAT without an unreasonably low value of OVERSU.
To test this hypothesis, the sum SUMMAX was formed where,

SUMMAX = EFFSAT + EFFMAT + OVERSU.

: The value of SUMMAX is reported as shown at the bottom of
l Figure V-3. Each of the three percentages was weighted equally
since there was no clear reason for weighting otherwise. The
parameter SUTAL is varied by the computer instructions of the
main program in an attempt to maximize SUMMAX. A program con-
trol parameter SSTOP described in Table I of Section VI pro-
vides the option of selecting a particular value of SUTAL or
allowing the computer to run through a seqguence of values.,
The results of some experiments performed to analyze the effects
of varying SUTAL on the matching process ars shown in Figure V-4
and tabulated in Figure V-5.

Figure V-4(a) indicates the best match of available
rooms to requirements occurs when SUTAL = 100% or the room size

intervals are unchanged. Subroutine SEARCH has examined up to

©

R

1dod by ERIC.
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VARIATION OF SUMMAX WITH SUTAL
“ (a)
NPRIOR =4

SUMMAX

100.0 95.0 S0/ 650

SUTAL (<)
4 (b)
258, o NPRIOR == 3
..::— o ———

SUMMAX
N
&
=
i

250%)
| | v

100.0 ©5.0 000 65.0

L (c)
256.-- NPRIOR=2

SUMMAX
N
&
[y
)

| -eo'-m-:r!.nns
95.0 200 - £.0
SUTAL (5

Figure V— 4
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Data for Graphs Plotted in Figure V-4,

NPRIOR SUTAL SUMMAX OVERSU EFFMAT EFFSAT

80.0 251.5 2.1 91.2 88.3
85.0 250.7 74.0 91.0 85.7
a)l 90.0 258.5 82.3 91.0 85.2
95.0 267.0 9L .7 87.6 84.7
100.0 277 .1t 104.3 91.0 82.1
90.0 256.3 85.8 83.8 86.6
b)3 95.0 257.6 94.3 77.2 86.1
100.0 257.3% 95.0 7.2 85.2
85.0 248.0 82.0 77.1 88.9
cl2 90.0 250.9 85.7 76.7 88.5
95,0 249,7 95.0 66.7 88.1
100.0 249.,7 95, 66.7 87.3

vFigure V-5
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‘four buildings (NPRIOR = 4) in fuifilling the room require-

ments for each department. The matching efficiency is,qﬁite
high after searching through fhe four buildings, so that any
expansion of the room siie rénges will cause the seat utili-

zation to drop rapidly while the matching efficiency may change

only slightly. This phenomenon can ke seen in the tabulated
values of Figure V-5(a). Very 'flat' curves resulted from the
experiments performed for NPRIOR equal to 2 or 3. The maximum
value of SUMMAX is obtained for a value of SUTAL less than 100%,
aSXShown in Pigure 4(b) and h(q). When fewer buildings are
searched, a department?s room requirements initially may be

only partially satisfied, and as the room size ranges searched

are widened (i.e. SUTAL decreased) the overall matching effi-
ciency increases to a greater degree than the drop in overall
seat utilization. As the three factors OVERSU, EFFMAT, and
EFFSAT are weighted equally, a reduction in SUTAL below ap-
proximately 85% causes SUMMAX to decrease rapidly since EFFMAT ‘
approaches 100% but OVERSU continues declining towards 0%.

In matching departmental room requirements to
avéilable space, space planners may run experiments as des-
cribed above and in Section VI. A review of the repcris pro-
duced each simulation period will assist them in evaluating
the difficulties in loading projected enrollment into available

lecture room facilities. As a further aid in the planning pro-

cess, the final report produced by subroutine MATCH indicates
the percentage of rooms matched in each building. This per-

centage is the proportion of rooms available in a building

' I C

Aruitoxt provided by Eic:
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tagged as suitable for satisfying some depar?ment's require-
ments. The report is shown in Figure 13 of Section VI. A

low percentage implies that the room capacities in a building

do not correspond closely to the class sizes taught by de~
partments housed in that building, and/or unmatched rooms remain
in that building. The information from this report could be
used in conjunction with the departmental matching reporis

and reporits of other types of space (i,e. academic offices,
laboratories, et cetera) to assist planners in relocating a

department in a mcre suitable building on campus.
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~ VI EXAMPLES SHOWING THE EVALUATION OF LECTURE ROOM
| SPACE PLANNING DECISIONS BY THE S.P.A.C.E.S.
SIMULA’I.'ION MODEL

c
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SECTION I INTRODUCTION

The C.A.M.P.U.S. simulation planming model under development

at the University of Toronto provides information for the
analysis of problems facing university administrators and planners.l/
One of the main sections of the C.A.M.P.U.S. model is the space
requirements module. This section bears the acronym 5.P.A.C.E.S.
(Space Planning Analysis by Computer Evaluation and Simulation)

and will contain detailed models for projecting and anélyzing

the requirements for lecture rooms, laboratories, academic offices,
administrative offices, and the many types of supporting space
(residences, eating facilities, physical education facilities, and
so on). Currently SPACES consists of a detailed model for lecture

‘room space only, although programming cof the computer models for

the other types has begun.

The increasing enrolment at the University of Toronto (now

over 27,000 full-time and part-time students), expanding research
activity, and continually changing curricula are straining the
institution's iimited space capacity. The University must
carefully manage and utilize its existing physical plant and plan
systematically for renovation of existing facilities and
construction of new facilities. The lectﬁre room space planning
model described herein provides information which assists space
administrators in the planning of lecture room facilities for the

proliferating student body and the ever-changing mix of clasgs sizes.

l/ Judy, R. W. and Levine, J. B., A New Tool for Educational
~ Administrators, University of Toronto Press, 1965.
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It forecasts departmental classroom or lecture room requirements
and compares the available rooms to these requirements., Various

experiments can be run on the model to evaluate alternative space

planning decisions.

Section II of this report contains a simplified model

worksheet to help the reader to learn how the model calculates

classroom requirements.

Section III describes how the requirements are compared
against available lecture rooms, and illustrates the various

computer reports. In addition, typical planning decisions are

.simulatéd and the results analyzed. It is hoped from this brief

oricentation that the reader will gain incight into the model's
operation and its use, as well as an appreciation of the

information to be provided by planning models for other types of

SpaCs )




SECTION ITI SIMPLIFIED MODEL WORKSHEET

This section describes an orientation model developed to
show how the comppter uses the lecture room planning model to
calculate classroom requirements, This orientation model is
similar in structure to the orientation model illustrating the main
features of C.A.M.P.Uus.g/; it is a revision of the classroom

requirements section of that orientation model. The model worksheet

of this report begins after the enrolment formulation section
described in OIR-6. Like the simplified C.A.M.P.U.S. model the
worksheet contains only two academic years and two departments.
It is a simplified but accurate picture of how the computer model
operates for all academic years of the multitude of departments
at the University of Toronto. The enrollee totals and the
parameter values chosen are hypothetical and for illustration
purposes only. The reader may follow the worksheet and observe
the sequence of calculations performed by the computer. In
addition, very simple hand calculations can be performed and the

results inserted.

Two methods of calculating classroom requirements are shown.
The first method is illustrated by the computations for Department 1.

If a particular academic year had a constant class size, one

could schedule all the classroom hours required per week in a

room equal to that class size. To pzrform the simple arithmetic,

multiply or divide the variable generated by the previous

2/ OIR-6 Orientation Examples Showing Application of the C.A.M.P.U.S.
~ Simulation Model. B. L. Hansen and J. G. Barron, Dec. 1966.




.

computation by the parameter in the dotted box. For example,

the number of first year sections in Department 1 equals the

first year enrolleesé/ divided by the average class size,

i.e. 1960 + 40 = 49 sections

The second and more realistic method is illustrated on the

worksheet by the calculations for Department 2. For example, if

there are many different class sizes taking the subjects offered

| in the first year by Department 2, we must break the total number

of enrollees forecasted into the number of enrollees taking )
classes in each room size range. Dividing this result by the mid- I
points of the room size interval yields the number of sections in

rooms of each size. The classroom hours required are then “
calculated by multiplying the number of sect’ sns in cach room

size interval by the average number of hours per week taught per

subject. For both Departments 1 and 2, the number of rooms |
required is computed by dividing by the length of the departmental y

teaching-week and then by the departmental room utilization ‘

parameters. This latter value reflects the university's ability !

to utilize its capacity.

b
: ce
In the simplified example, the gross classroom requirements ) f
(number of rooms) have been calculated for each department and i
then summed for the university. The reader should obtain the |

. same values if the methodology is followed and the computations are ‘

done correctly.

3/ An enrollee equals one student taking one subject. Alternative !
" terms sometimes used are subject-students or student-subjects.
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SECTION III EXPERIMENTS ON THE MODEL

The computer program contains several parameters which
control the possible options and experiments. These parameters,
their meanings, and their uses are explained in Table 1. The
resource implications of wvarious administrative decisions are
simulated by the model and illustrated in the following pages.

The initial conditions are shown in Figure 1 and the initial values

assigned to main parameters are as follows:

BINT (INTRVL) =

0. to 20.
20, to 60.
60. to 100.

100. to 180.
180. and over

COSTIN = $20.00/sq. ft.
DRUTIL(IDPT)= 60.0%
IBEGIN = 66

IEND = 66 ‘
NINTI = 5 ’
NPRIOR = 4

RUTIL = 60.0%

SKIP = 0.0

SSTOP = 0.0

SULOW = 60.0%

SULOWD = 100.0%

SUTAL = 100.0%

TEAWK (IDPT) = 35.0 hours
THIS = 10.0

UTEAWK = 35.0 hours -
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Example 1 ___Format of Basic University-Wide Report

Figure 1 is a'university~wide report comparing forecasted
lecture room space requirements in each size interval
(summed over all departments) with the space available at the
university. There are three sections to the report. At the top
of the page the total number of rooms available is matched
against the total number of rooms required and a differential 1s
calculated. A negative differential indicates a shortage of
rooms of that size; a positive differential indicates an excess.
A shortage of 31.3 tutorial rooms is indicated in Figure 1.
However, small classes may be taught in large rooms (but not
&ice-versa); therefoie, in practice we may satisfy this shortage
of 31.3 rooms by allocating tutorial classes to rooms in the
higher size ranges. Naturally the seat utilization in these
larger rooms will be quite low. The exigencies of the current
situation may demand this. Further, such a redistribution of
space may be more desirable than incurring the costs of
constructing more rooms of size 0. to 20. The centre section of
Figure 1 evaluates and reports the realities of space
deficiencies if small classes are to be taught in larger rooms.
The lowest section c&mpares forecasted space requirements

calculated as room-hours versus room-hours available by size

interval. The utilization of room-hours is calculated and compared

to the utilization that can be attdined with the present

scheduling efficiency of the university.
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For example, suppose 1000 room-hours are available in a

. od

certain interval and 7203@§bm-hours are required. Then,

Required Percent Utilization = 720 x 100% = 72%

L e

1000
Further, suppose the actual percent utilization possible
through the existing loading and scheduling system is 60%, then,
the available room-hours must be adjusted by an index which reflects
the utilization differential, namely

72
60

= 1.2

oo

[

And, the actual number of room-hours required to satisfy demand is
1000 x 1.2 = 1200 room-hours

The shortage of room—hours is
1200 - 1000 = 200 room-hours

This shortage is reported in the "Expected Overage or Underage"

column of the "Room-Hours" section of the report.
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mxample 2 Increase in Length of Teaching Week

Suppose we desire to investigate the effect on lecture room

requirements of a.forty-hour teaching week rather than the

‘present thirty-five hours (9 to 1 and 2 to 5 o'clock, 5 days a week.)

Set UTEAWK = 40.0 and set the array TEAWK (IDPT)= 40.0
(Assume all departments have the same teaching week length).

The output shown in Figure 2 indicates a drop in the
forecasted rooms required over all size intervals resulting from
the longer teaching week. The number of room-hours required
remains the same but the availability of room-hours increases
thereby helping to reduce a shortage such as exists in the size
range of 0. to 20. This reduction in the forecasted total rooms
required would reduce the magnitude and cost of the lecture room
building program. Wheﬂ evaluating the'proposal, this saving in
construction costs could be compared against any additional costs
such as higher remuneration for teaching staff, higher maintenance

costs, et cetera.

Graph 1 shows the relationship of room requirements to the
university teaching week length for each lecture room size
interval. The reduction in room requirements through a longer

teaching week can be read direcfly off the graph.
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s Graph I,

VARIATION OF FORECASTED RCOM REQUIREMENTS
WITH THE UNIVERSITY TEACHNG WEEK
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Example 3 Increase in Room Utilization

Consider now a proposal for a more sophisticated (perhaps
computerized) lecture-room scheduling system. Increased
scheduling efficiency will improve the utilization of existing
rooms and reduce the requirements for rooms. If the new
scheduling system is expected to increase room utilization by,
say 10%,we change the model room utilization parametefs to 70%
from the present room utilization of 60%.

Set RUTIL = 70.0 and

the array DRUTIL(IDPT) = 70.0 (Assume all departments have
the same room utilization). :

Figure 3 illustrates the drop in the forecasted total rooms
required and an improved position in the expected overage or
shortage of room-hours. The influence of different values of
room utilization on rocm requirements has been simulated and the

results are plotted on Graph 2.

Suppose we wish to examine the long term effects of
increased room uﬁilization. The program produces the report
shown in Figure 4. This report is a summary of the university room
requirements over several years. 1In addifion, a rough indicator
of the cost involved in building lecture room facilities is reported.
The numbers in Figure 4'are representative only since detailed

enrolment forecasts for the next several years are not

available yet (a 2% increase in the number of enrollees in each
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: - VARIATION OF FORECASTED ROUM REQUEENENTS
WITH THE UNMVERSITY ROOM UTILIZATION Graph 2.
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department was assumed each simulation year), and the room
inventory was constant (no rooms constructed). Figure 4
illustrates a control report with the University teaching.

week length equal to 35.0 hours and room utilization equal to 60.0%.

The long-run effects of increasing room utilization to 70%

can be seen in Figure 5. There is not oaly a reduction in the

number of rooms required bhut the University will not have a
shortage of rooms until 2 years later. (Compare 1969-70 in
Figure 4 to 1971-72 in FigureIS). The estimated construction
cost saving is 29% (684,000 dollars) which, even as a rough

estimate, demonstrates the return on a relatively small percentage

increase in scheduling efficiency.
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Example 4 Increase in Length of Teaching Week and an
| Associated Improvement in Room Utilization

Several parameters may be varied simultaneously to investigate
the effects and inter-relationship of several space management
decisions. For example, suppose an expected increase of 10%

in room utilization is combined with a longer teaching week of

40 hours.
Set UTEAWK = 40.0
Set RUTIL = 70.0

\ Set the array TEAWK (IDPT) = 40.0

Set the array DRUTIL(IDPT) = 70.0
The combined results are shown in Figure 6. The forecasted

total rooms required are lower than in Figures 2 or 3. A l1l0-year

simulation could be run and would show a much improved position

over Figure 4.

As a further indication of the information generated by

the model, considér the departmental report shown in Figure 7.
This is a typical departmental report which details the number of
hours required in lecture rooms of each size and the humber of
rooms required per week. If a department reguires more than | Ef
one room of any size, the programme'searches through the
department's home building and neighboﬁring buildings for rooms

of the correct size and type. This searching is pe;formed'

on the premise that professors and students of that department
would prefer lecture rooms in the appropriate size range available
near the department's offices rather than to have to move back

and forth across the campus. Figure 7 shows the three rooms
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(one.of each size range) that were tagged as suitable for
Zoology's requirements. These rooms may be used by Central Room
Allocation when scheduling lecture space for Zoology since these
‘rooms correspond in eize to the average class sizes in Zoology.

If rooms of appropriate size are found for a department  they

are subtracted from the number of rooms required to gi?e the
unsatisfied room requirements after matching. The seat utilization
specified for the rooms located is computed by dividing the average
cless size of a department in a size interval by the size of room.
The room with a computed seat utilization of closest to 100%

is chosen.

The effect of a departmental room utilization increase of .
'10% and a longer teachihg week of 40.0 hours is shown in Figure 8.

Note that the Zoology department no longer requires a room in

-the third size range. The unsatisfied room requirements
(fractional requirements) are scheduled from any rooms remaining
in the central room pool. The search for the correct size of
room near a department's offices is done only for whole numbers

of rooms.

The departmental information shown on Figures 7 and 8 is
summed to produce part of the information shown on the university-
wide matching report. However, space reéuirements are summed
at the Faculty level also, and a typical Faculty report

(35.0 hour teaching week and 60.0% room utilizatioﬁ) is shown

in Figure 9.
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Example 5 Varying Seat Utilization Parameters

The program endeavours to find lecture rooms to match or
‘satisfy whole number room requirements for each department in
each size range. For example, the Zoology department requires
a room capacity of 60 to 100 students (see Figure 7), so the
program confines its search to rooms only of that size range.
A suitable room was found in a neighbouring building - Sydney

Smith Hall.

Suppose we wish to investigate whether a slightly larger
room than 100 seats is available in a department's home building.
The size interval upper end points are adjusted by SUTAL which has
an initial value of 100.0% in Figure 7. Expansion of the size
interval reduces the seat utilization we would expect for classes
occupying the room because a larger size room is used to fulfill
a room requirementvnormally satisfied by the size range of
60 to 100 seats. An example will illustrate this point. If the
seat utilization parameter SUTAL = 65%, the program searches
for a room of dapacity 60 to 153 students (100 times 100/65 = 153).
Figure 10 shows the result. A room with a capacity of 150 was
found in Zoology's home building. Of course, the average seat
utilizatién that may be expected is quite low (i.e. 53.7%)
" because we would normally allocate this room to class sizes in

the 60 to 100 range.

In general, relaxing the tolerance on seat utilization

' below the desired level of 100% (i.e., expanding the room size
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intervals) will cause the computed seat utilizations for matched
rooms to be lower. However, by using the slightly expanded size
intervals the program will be able to achieve a better matching
of room requirements against available facilities. Departments
‘that could not find a room in a particular size range might find
a slightly larger room close to its academic offices. If this
is so the percentage of rooms matched versus the number of rooms
to be matched will be greater.

Figure 11 (SUTAL = 100%) is an output of the average seat
utilization and matching efficiency for rooms of each size
interval. Note that the average seat utilization may be larger
than 100% as it is in the room size interval 180 to 999. The seat
utilization concept of this computer model differs slightly from
the usual connotation of seat utilization which is the number of
seats occupied as a percentage of available seats. For our purposes
the analysis proceeds in this way. A particular department could

have several different class sizes requiring room-hours in a room

of size 180 - 99°. To account for this we compute a weighted
average of the class sizes‘in each room size interval for each
department. Suppose, for example, the weighted average of the class
‘sizes for a department is 250. The capacities of rooms available

to a department in the size interval 180 - 999 are compared to this

number and values of seat utilization (250/capacity x 100%) are

computed to obtain a relative measure of the goodness of fit of

each room to the class sizes to be taught by that department in

that room size interval. The room with a value of seat utilization
closest to 100 percent (though perhaps > 100%) is chosen. It may be

that some classes will not fit in the room; this problem is resolved
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in the real system by scheduling the larger classes in a larger
room. This particular program is limited to determining if any
room in a size interval is available near a department's offices

to fulfill a room requirement in that size interval. The computed

value of seat utilization is a further aid in deciding which room,
of perhaps several in the interval, corresponds most closely to
the class sizes taught by that department.

We may wish to know if an improved matching of room
requirements and lecture room facilities at the departmental
level is possible by expandiung the size intervals slightly.

For instance, if the model is run with SUTAL = 65.0, the
situation changes to that shown in Figure 12. The building
search routine has found suitable rooms for all departments
requiring rooms in the first three size intervals, and high
matching efficiency in the remaining two size intervals. However,
the overall seat utilization for matched rooms has dropped to a
lower level. Experiments with many different values of SUTAL

may be run to find a desired combination of matching efficiéncy
and overall seat utilization.

The objective of the departmental matching process is to -

TN

of the proper size are available to meet the mix of class sizes
conducted by the academic departments. Rooms are tagged as
suitable for scheduling a particular department's lectures. The
computer progfam tabulates these tagged rooms and also the rooms

which may be too small or much larger than the requirements of

. e
provide a quantitative assessment of the extent to which classrooms x\\

~
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the departments in that building. The percentage of rooms

tagged or matched in each building is 'reported as shown in Figure 13.
These percentages indicate the utilization of lecture~room space in
a building. A hiéh percentage means the rooms are suitable for

the class size mix of the departments housed in the building; a

high seat utilization would result if the denartmental room
requirements are fulfilled by these rooms. This report could also
be used ih conjunction with the departmental matching'report and

reports of other types of space to assist planners in relocating a

department in another building on campus.
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Example 6 Physical Facilities Reports - Lecture Rooms.

The computér.program compéres the forecasted requirements
for lecture rooms with the lecture rooms available for each
year simulated. One of the program subroutines updates the list
of lecture rooms for each sessibn by:

(1) aeleting rooms which are being razed in ﬁhat session

(2) temporarily removing any rooms being renovated

(3) adding rooms scheduled for construction in that session.
A complete list of fhe rooms available for an academic session
is printed in the format of Figure 14. This report contains the
following information: |

Building name and number

Room number

Number of seats in the room

The affiliation of the room to a faculty and/or department
Number of hours of restricted usage

Square footage of the room

Number of square feet/seat in a room

Deviation from the average number of square feét/seat
for all rooms.

.

It may be that a particular lecture room has a reduced open

. capacity because a certain number of hours/week are reserved for
conferences, laboratories, or other special purposes. The
number of hoﬁrs reserved is entered in the restricted hours

column to indicate that lecture room is reserved for this amount
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of time per week. The final column on the réport is used to
evaluate if a room'correSpondS‘to current standards for square
feet/seat.’ A vérf‘largé positive.deviation indicates poor
utilization of the space and possible need for renovation t»n meet

the standards.

A summary of information contained in Figure 14 is shown
in Figure 15 for rooms of each size range. If a new academic
' building containing several lecture rooms were to be proposed,
the overall increase in university lecture room resources would

be shown here.

During the matching process‘some rooms are found unsuitab;e
for the reéuirements of departments near these rooms. These
rooms remain in a central pool of rooms and are used to schedule
any unmatched departmental room. requirements. Both.students
and staff may have to walk further for classes, but the overall
university seat utilization should be gréater since departments
with class sizes close to the room capacity will be scheduled
in these rooms rather than in‘unsuitably small or large rooms
in their own building. A partial listing of the unmatched
available rooms is shown in Figure.lG. A summary of the
information for these roéms is given in Figure 17. The unmatched

or unsatisfied room requirements are summed over all departments

and compared to the rooms remaining to determine any excess or

shortage by room size interval. Experiments on the model which
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affect the requirements for rooms (Examples 1-4) and the
matching efficiency (Example 5) influence the reports shown
in Figures 16 and»l?.‘ Therefore, this report extends the

analysis of the implications of space planning decisions.

. L N ' ‘
'Full Text Provided by ERIC '
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SECTION IV OTHER APPLICATIONS

The foregoing'inveetigatioﬁs and experiments are just a few
of the lecture room space planning decisions that may be assessed
by the S.P.A.C.E.S. simulation model. For one example, if the
number of room size intervals (NINT1l) were increased, a new set
of experiﬁents could be run. For another, the search for rooms

to fulfill a department's requirements could be restricted to that

department's home building (NPRIOR = 1), then to include the

nearest building (NPRIOR = 2), and so on, evaluating the extent

to which that department's need for rooms is satisfied at each

step. Also, the recent Macpherson Commission Report on under-

4

graduate instruction in the Paculty of Arts and Science recommends
a reduction in the number of classroom hours per week, and greater

use of the small lecture-discussion classes of not more than thirty

studenﬁs. The implications of the proposals set forth in the
report on present and future lecture, seminar, and tutorial room
space could be simulated. Lecture room space that is currently
poorly utilized could be identified, and the feasibiiity of partition-
ing a room into smaller modules of capacity thirty students could be
studied. A simulation planning model for laboratory space is under
development which will be able to evaluate the ramifications of the
‘Macpherson Commission recommendations on laboratories.

This brief report illustrates computer—assisted techniques

which may be applied tc space planning, and the types of management




information that could be provided to assist university

administrators and planning committees in decision-making.

Also,. it may help university personnel to understand more fully

the space planning problems of this lérge and complex university.
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VII  CONCLUSION

This lecture room planning model is an improvement
and expansion of the elementary cdnceptual reports of the
Space Requirements Section of C.A.M.P.U.S. More comprehensive
planning information is provided. With the insertion of real
rather than hypothetical data into the model, the reports dis-
play fact rather than conjecture, and are more meaningful to
University administrators. Recent administrative decisions
typify an increasing awareness of the probleus of space manage-
ment and planning, and an interest in the simulation model ap-

proach in evaluating alternative decisions. The Office of

Institutional Research is currently developing detailed planning

models for other types of space such as instructional labora~
tories, academic and administrative offices, recidences, and
1libraries. The Physical Plant Department is engaged in buil-
ding and maintaining a perpetual invenfory of the University's
physical facilities. Space standards and space planning fac-
tors provided from the inventory data will be used in the com-
puter planning models. In addition, a Committee on Resource
Planning has been formed by the President. The terms of refe-
rence of this committee include the investigation of increased
utilization of existing space, and more systematic evaluation
and planning of new facilities.

| The thesis program runs on the Institute of Computer
Science IBM 7094-IT installation in approximately one minute
per simulation period. Since the lecture room section occupies

almost all of the available core ctorage (32K words) of the
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computer, successive models for other types of space will

have to be overlayed. Presently, the lecture room model runs
separately from the main CAMPUS program which requires the
machine's nine tape units. The Office of Institutional Re-
search has not decided whether to integrate the space plan-
ning models or run them separately using a data tape and/or
punched cards produced by the main CAMPUS program. To facili-
tate integration into the structure of CAMPUS, the same variable
names have been used for arr- ss which contain information pro-
duced by the Enrollment Formulation Section. The Institute
of Computer Science is planning to install further IBM System 360
equipment which will provide much greater core storage capacity
and simplify the complex nature of the overlaying of the many |
CAMPUS routines.

It is hoped that the information generated by this
thesis project will be of special use to institutions deve-

loping formal space management and planning programs; parti-

cularly those which contemplate the use of the computer.

o s bt o PR




10.

11.

12.

15.

Aruitoxt provided by Eic:

‘i\ EKC

- 112 -

VIII REFERENCES

Victor A. Abell, An Introduction to CUSS - A Comprehensive i
University Schedullng System, Purdue University, |
Iafayette, indiana. Revised May, 1967.

Victor A. Abell, Purdue Academic Student Schedulzng PASS -
Goals, Guldellnes and Operations, Purdue University, |
Lafeyette, Indiana July, 1965. |

Vernon L. Ausen, A New Projection of Building Space Needs o
at the Unlver81ty of Minnesota by the Year 1975, ‘ | f
University of Minnesota, Minneapolis, June, 1964 ‘

Vernon L. Ausen, Assignment and Utilization of Bulldlng
Space -~ Report of Study Number 2, University of Minnesota,
Minneapolis, December, 1965.

Robert G. Brown, Smoothing, Forecasting and Prediction of
Discrete Tlme Series, Prentice-Hall, Inc., Englewood
Cliffs, New Jersey, 19 S,

Richard P..Dober and Thomas R. Mason, Space Utilization J
and Programing - University of Guelph Long Range
Development Plan. Progect Planning Associates Ltd.,
Toronto, February, 1965.

Henry S. Dyer, Can Institutional Research Lead to a Science
of Institutions? The Educational Record, American
Council on kducation, Washington, D.C., Fall 1966 issue.

T. E. Hull, Introduction to Computing, Prentice-Hall, Inc.,
Englewood Cliffs, New Jersey, 1966.

Institute of Computer Science, Programmers' Reference
Manual for the IBM 7094-1I Computer, 2nd edition,
University of Toronto, Toronto, December, 196L4.

Richard W. Judy and Jack B. Levine, A New Tool for kdu-
cational Administrators, Unlver81ty of Toronto Press,
Toronto, 1965.

Charles P. Lecht, The Programmer's Fortran II and IV -
A Complete Reference, McGraw Hill Book Company,
Toronto, 1966.

Claude McMillan and Richard F. Gonzalez, Systems Analysis -
A Computer, Approach to Decision Modelu, Richard D
irwin, Inc., Homewocd, Illinois, 1965.

University of California, Progect Planning Guide, EX-
lanation and Procedures, Office of the Vice Pre51dent -
Physical Planning and Cons.ructlon June, 1966.




14,

17.

18.

- 113 -

University of Toronto, President's Report for the Year
Ended June 1966 -~ Part Two, University of Toronto
Press, Toronto, 1967.

Walter N. Vaughan, Space Planning and Space Utilization,
Canadian University, Volume 1, Number 2, pp. 22-25,
May, 1966.

David R. Witmer, The Computer as a Management Tool -
Physical Facilities Inventories, Utilization, and
Projections. Board of Regents, Wisconsin State
Colleges, 1966.

Max Wyman and W. A. S. Smith, University of Alberta
Academic Plan, Folio, Volume 3, Number 9, The
University of Alberta, Edmonton, March, 1967,

John V. YurkoviCh, A Methodology for Determining
Future Physical Facilities Raquirements for Insti-
tutes of Higher Education, U. S. Department of

Health, Education, and Welfare, The University of
Wisconsin, Madison, Wisconsin, December, 1966.

T




Contents:

- 114 -

APPENDIX A

Academic department codes
Major academic buildings by number
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UNIVERSITY OF TORONTO
LECTURE ROOM PLANNING MODEL

ACADEMIC DEPARTMENT CODES

Arts and Science:

Anthropology

Astronomy

Botany

Chemistry

Fast Asian Studies

Fine Art

Geography

Geology

History

Islamic Studies

Ttalian and Hispanic Studies
Mathematics

Philosophy

Physics

Political Science and Economics
Psychology

Slaviec Studies

Sociology

Zoology

University College:

Classics

English

Ethics

French

German

Near Eastern Studies

Applied Science and Engineering:

Chemical Engineering

Civil Engineering

Electrical Engineering
Industrial Engineering
Mechanical Engineering
Metallurgy and Materials Science
Aerospace Studies

School of Architecture
School of Business
Institute of Child Study




;

40
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Institute of Computer Science
Faculty of Dentistry

Dental Hygiene

Faculty of Food Sciences
Paculty of Forestry

Faculty of Law

School of lerary Science
Faculty of Music

School of Nursing

Faculty of Pharmacy

Physical and Health Education
School of Social Work

.

The following Faculties and Colleges were coded as follows:

Faculty Code Faculties or College Departments
1 Arts and Science 1-19
2 University College 20-25

“w

ks Applied Science and Engineering 26-3%2
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"UNIVERSITY OF TORONTO
PHYSTCAL PLANT DEPARTMENT CODES

MAJOR ACADEMIC BUILDINGS BY NUMBER

University College
Hart House
Library
Medical and Anatomy Building
Medical Sciences Building
Humanities Library
Mining and Mill Building
Metallurgy and Wallberg Building
01ld Physics Building

11. Botany Building

14. Ontario College of Education

15. Household Science RBuilding o
16. Banting Institute o
17. Royal Ontario Museum :
20. Electrical and Mechanical Building
25. Hygiene Building

27. Forestry Building

28. School of Architecture

31. Innis College

32. New College

3%. Sidney Smith Hall

36. School of Nursing

38. Schcol of Business

4O. Law Building

50. Extension Division

51. Edward Johnson Building

52. Best Institute

55. Institute of Child Study

61A. Borden Building

62. Erindale College

6L4. Scarborough College

65. Dental Building |

67. Superintendent's Building

68. Benson Building

70. Galbraith Building

72. Ramsay Wright Laboratories

75. Lash Miller Laboratories

77. Sussex Court '

78A. New Physics Building

79. Pharmacy Building
83A. Library Science
83B. Library Science

100. Royal Conservatory of Music

O O~ N\NF W=

Full Tt Provided by ERIC.
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GLOSSARY OF VARIABLE NAMES

Name Meaning Maximum Dimension
AMIDPT -~ The midpoints of the lecture room size )
; intervals.
|
AMT@FF - A departmental percentage used to reduce (100) |

a department's room requirements in tre
smallest size interval, recognizing that
a certain % of these small classes are

} -taught in professors' offices.

ASSIGN - A departmental array used to add rooms of (100)

the smallest size range to a department's

requirements if rooms are required for con- !
| ferences and other uses beyond the depart- ' |
| ment's teaching space needs.

AVGINT - The average number of square feet per (7) |
} seat in each lecture room size interval.

AVGISS - The average section (class) size for each (100,7)
department in each room size range. This
number is the weighted average of the
various ¢lass sizes that contribute room-
hours to that particular size interval. -

AVGSQF - The average number of square feet per seat |
for all lecture rooms in the University. !

BBLDG - Name of a University building in the sub- (250) |
inventory of lecture rooms, |

BEST - The minimum value of the array SUTILZ, and
representing the room with a calculated seat
utilization closest to but not equal to 100%.
BEST is calculated when no suitable room of

| less than 100% seat utilization is found.

BINT - The room size interval end points. (8)

BLDG

The name of a University building in the (250)
complete lecture ioom inventory.

BLDPER -~ The percentage of lecture rooms in a buil-
- ding tagged as suitable to fulfill a de-
- partment's room requirements.

BLDPRI - An array containing for each department a (100, 5)
list of up to five building numbers. The
first building is the building of first
pricrity for satisfying the department's room
requirements (usually the building where the
department is located). The second building




' Name

CCPST

CINT

CZSTIN

CASTAT

CPDEV .

CPRMHR

CPRMS

CPSEAT

CSQFT

DEVIAT

DIFFHR

DIFFRM
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Meaning Maximum Dimension

is next in priority and usually the most
neighbouring building, and so on. A buil-
ding number of ZERZ indicates a search will

be made for appropriate rooms anywhere on
campus.,

The computed construction cost of lecture
rooms in each size interval.

The size interval end points adjusted by a
factor of 100.0/SUTIL.

Academic building construction cost index.
$/square foot.

The total construction cost of building the
required lecture room facilities.

The deviation between CPRMS and UNSATI in
number of rooms for each size interval.

The number of room-hours still available in
rooms of each size interval in the central
room pool after the matching process.

Tk number of rooms in each size interval re-
maining in the central room pool after the
matching process.

The number of seats remaining in rooms of
each size interval left in the central room
pool after the matching process.

The number of square feet of lecture room
space required by the University in each
size range.

The deviation of the statistic SQPERS from
the average number of square feet/seat for
all University lecture rooms.

For each room size range, the difference be-
tween the total number of room-hours re-
quired by all departments and the total
number of room-hours available in University
lecture roous.

For each room size interval, the difference
between the total number of rooms reguired
by all departments and the .total number of
lecture rooms available on campus.

(7)

(8)

(7)

(7)

(7)

(7)

(7)

(250)

(7)

(7)




‘ Name

DINT

DIST

DPNAME

DRUTIL
EFFMAT

EFFSAT

FACHRS
FACNAM
FACRMS

F@UND

HL
’

" HRDEV

HRLACK

HRUTIL
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Meaning Maximum Dimension

The size interval end points adjusted by
a factor of 100.0/SULGWD.

An array containing a distribution repre~
senting the percentage of the forecasted
total number of enrollees, for a particular
department and academic year, in each lecture
room size range. An input distribution is
not supplied when a department's class sizes
are all in one size range, as the average
class size is used.

The name of a department.
Departmental room utilization.

The matching efficiency attained averaged
over all size intervals.

The percentage of unsatisfied room require-
ments fulfilled by rooms remaining in the cen~
tral room pool averaged over all size inter-
vals, '

The total number of room-hours required by
size interval for each Faculty.

The names of the Faculties for which summary
rerorts are given.

The total number of rooms required
in each size interval for each Faculty.

An indicator whether a room has been found
during the matching process to satisfy a
department's rooum requirement.

If FUND = 0.0, no room has beern found.

If PJUND = 1.0, a suitable room has been
found,

The average number of hours/week/subijich
for each academic year of each department.

The deviation of HRUTIL from the average
University room utilization.

The actual excess or shortage of room-~hours
by size interval based on the deviation
from the expected average University room
utilization.

Room-hour utilization by size interval
(TRMHRS/RMHRTZ) * 100 percent.

(8)

(250,7)

(100, 4)

(100)

(20,7)
(20,4)

(20,7)

(100,9)
7)

(7)

(7)
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Name Meaning Maximum Dimension

JACA - The maximum number of academic years in a
department. For the University of Toronto
this number is 9 - 3 general years, 5 honour
years, and 1 year for graduate studies.

IBEGIN - The beginning year of the simulation anal-
ysis, e.g. 66 for 1966.

ICHUNT - A variable representing the number of biil-
dings searched for rooms to satisfy a depart-
ment's needs. The program starts to search
first through the department's home building
(ICJUNT = 1), then on to the most neighbouring
building (ICJUNT = 2), and so on until
ICJUNT = ITERAT,

IEND - The final simulation year.

INIT1l -~ The lower year number in a given session,
e.g. Session 1967-68, INIT1 = 67.

INIT2 =~ The upper year number for a given session.
INIT2 = INIT1 + 1.

ISIMYR - Integer equivalent of SIMYR.

ITERAT - A counter representing the number of ite-

, rations through the list of departments the
program has completed in the search to satisfy
departmental room requirements of a particular
size.

ITEST - A variable that is tested to see if a distri- (100,9)
-bution of enrollee breakdown is input for a
given department and academic year.
If ITEST = O, & distribution is not present.
If ITEST = 1, a distribution is supplied.

LBLDG =~ Number of a University building in the sub- (250)
inventory of lecture rooms.

LCHECK - A variable to check if a room in the sub- (250)
- Inventory of lecture rooms has been assigned
to a department.
If LCEECK = O, the room is not assigned yet.
If LCHECK = 1, the room has been assigned.

LFAC -~ The faculty number in the sub-inventory of (250)
roons.
L@DEPT - The department number in the sub-inventory (250)

of lecture roons.

ERIC

Aruitoxt provided by Eic:




.- Name

LRES -

LROOM -
LUPDATE -
MATCHE -

MRZUND -

NBLDG -

NCHECK -

NDIST -

NDP -
NFAC -
NFACUL -
NINTL -
NINT2 -
N@DEPT -
N@INCP -

N@TFND -
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Meaning Maximum Dimension

The number of hours of restricted
usage for rooms in the sub-inventory
of lecture rooms.

The room number for rooms in the sub-
inventory of lecture rooms.

The updating code associated with rooms
in the sub-inventcory of lecture rooms.

The total number of rooms to be matched
in each size interval.

The number of the matching process cur-
rently being performed by the optimi-
zation routine.

The University of Toronto Physical Plant
Department building number.

A check bit to see if a room has been
assigned to a department.

If NCHECK = 0, the room is not assigned.
If NCHECK = 1, the room has becen assigned.

The total number of distributions supplied
to modify the enrollee totals for the aca-
demic years of all departments.

The number of academic or teaching depart-
ments in the University.

The faculty number associated with a
lecture roon,

The number of faculties for which summary
reports are printed.

The number of lecture room size intervals
being considered.

The nuuwber of size interval end points.
NINTZ2 = NINT1 + 1.

The department number associated with a
lecture roomn,

The total number of rooms remaining in the
central pool of rooums.

An indicator set egual to 1 if rooms were
found to fulfill a department's requirements.
If no suitable rooms were found, NPTFND = O,

(250)

(250)
(250)

7

(250)

(250)

(250)
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- Name Meanin . Maximum Dimension

R Py

NFTMAT - The total number of unmatched rooms in (7)
each size interval.

NPRIZR - The number of buildings in the building
priority lists for the various departments.

NRES - The number of weekly hours of restricted (250)
usuage for a lecture room. If a room is .
used 9 hours a week as a lab or conference
room then NRES = 9 for that room.

NRZ@PM -~ The lecture room door number. (250)

NTAG - The total number of lecture rooms in the
sub~inventory of rooums generated by the
updating routine for a particular Session.

NT@TAL -~ The total number of rooms in the lecture room
inventory. This includes rooms projected for
construction in future years, rooms being re-
novated, and rooms that are being torn down
in the future.

NUPDTE - Lecture room updating code. (250)

NUPDTE = 000. Indicates no change in room
status. The room is included in the
sub-inventory each year.

NUPDTE = 167. ‘''he "1" indicates addition.
Add the room to the lecture room inven-
tory in the session indicated by the last
two dlglts (i.e. Session 67 - 68).

NUPDTE = 270. The "2" indicates the razing
of a room in a partlcular session.,
Delete the room in the session 70 - 71.

NUPDTE = 368. The "3" indicates the room is
to be temporarily removed from the lecture
room inventory for that session. The
assumption is made that it never takes
longer than one session to renovate a room,

PVERSU - The overall average of the computed seat uti-
lizations for matched rooms.

PERMAT - The percentage of rooms matched versus the (7)
number of rooms to be matched for each size ‘
interval.

PERSAT - The percentage of unsatisfied room require- (7)

ments of each size fulfilled by rooms of that
size remaining ian the central room pool.

REMRMS - The unsatisfied room requirements for a given (100,7)

department and size interval after the matching
process has been coupleted.

| [Kc
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" Name

RMDIFF

RMHRS

RMHRTY

RMSASN

RMTYT

RMT@TC

RMTZTD

RFLEED

RPLELS

RZMEAN

RZMHRS

RPUND
BRAPMS
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Meaning

Maximum Dimension

An array containing the values of the
DIFFRM array over all the years simv=-
lated.

The number of room-hours required by
a department in each room size inter-
val.

The total number of room-hours avai-
lable in rooms of each size range.

A running count of the number of rooms
matched in each size interval during
the matching process. If this number
equals the number of rooms available
of a particular size, the progranm
ceases to match rooms of that size.

The total number of University lecture
rooms of each size range available.

The total number of lecture rooms of
each size range available using the
adjusted size intervals. (Use end
points CINT i=wstead of BINT).

The total number of lecture rooms avai- '

lable in each adjusted size range.
(Use end points DINT instead of BINT).

The number of enrollees in each room
size interval after multiplication of
the array RZLEES by the array DIST.

The number of enrollees in each acadenic
year for each department.

The mean number of seats in lecture
rooms of each size range.

The number of room~hours required for

a given department and academic year.
Calculated using an average class size,
and added to the number of room-hours
calculated using enrollee distributions.

Real equivalent of MRJUND.

The number of lecture rooms required by
a department in each room size interval.

(10,7)

(100,7)

(7)

(7)

()

(7)

(7)
(250,7)

(1.00,9)
7)

(100,9)

(100,7)
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‘Name Meaning Maximum Dimension

RTSIZE - The maximum value of the array SUTILZ,
representing the room with a seat uti-

lization closest to but not greater
than 100%.

RUTIL, -~ The average room utilization attained
by the University with its present
scheduling sophistication.

SEATZT - The total number of lecture room seats (?7)
available in each room size range.
SEATS = The number of seats in a lecture room, (250)

SIMYR < The number of academlc sessions simu~
lated.

SKIFP - A program convrol parameter.
If SKIP = 0.0, the complete program
is executed.
If SKIP = 1.0, subroutine MATCH is not
executed, and the departmental
matching reports are not printed.

SQFT - The area of a lecture room in square (250)
feet.

SQPFT@T -~ The total square footage available in (7)
lecture rooms of each size interval.

SQPERS -~ The number of square feet/seat in each (250) |
lecture room. |

SSEATS - The number of seats in a room in the (2
sub-inventory of lecture rooms.

\n
O
~r

SSQFT - The square footage of a room in the sub- (250)
inventory of lecture rooms.

SST@PP - A program control parameter.

If SSTYP = 0.0, the matching optimization
routine is suppressed and the user
must supply a value of SUTAL.

If SSTPP = 1.0, the optimization routine
starts at SUTAL and searches for the
best match, decreasing SUTAL by THIS
on each iteration.

STPREU - An array used to store the value of seat (250)
utilization computed when a room is
matched with a department's needs.

ER&C

|
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Name Meaning , Maximum Dimension
STR - The forecasted class sizes in each (100,9)

academic year of every department.

SULgW

3
<

The lowest tolerable level of overall
University seat utilization.

SULGWD -~ Seat utilization parameter for the

: University-wide matching process.
Used to adjust the room size interval
end points,

SUMMAX - The sum of EFFSAT + EFFMAT + @VERSU. (20)
This variable is maximized in the
matching process ortimization routine.

SUSIZE - The average seat utilization attained (7)
in each room size interval after the
matching of room requirements to avai-
lable rooms,

SUTAL -~ Starting seat utilization for the
matching process,

SUTIL -~ Beat utilization parameter used in the
matching process when SSTZP = 1.0.

SUTILZ - An array used to store computed seat (250)
utilizations when searching for rooms.

TEAWK - Departmental teaching week lengthv(hours). (100)

THIS = Seat utilization decrement in the optimi-
zation routine for the matching process.

T@PTALA - The total number of available lecture
- room seats on the St.George Campus.

TPTLALB - The total square footage of lecture room
space on the St,George Campus.

TPTALC - The total number of room-hours available.

TRMHRS - The total number of room~hours required (7)
. in each size interval.

UNSATI ~ The total unsatisfied room requirements (7)
in each size range. Includes fractional
requirements and unmatched rooms.

URMS - The total number of lecture rooms re- (7)
guired by the University in each size
interval.

“ER&C

Full Tt Provided by ERIC.
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Name Meaning Maximum Dimension

UTEAWK - The University average teaching
week length (hours). '

XASIGN - The number of lecture rooms in a
building matched to departments!
needs. '

XC¢UNT ~ The number of lecture rooms in a
building.




!

r

Full Tt Provided by ERIC.

Contents:

- 128 -

APPENDIX B

Meaning of symbols used in program
flowcharts ‘

Skeleton of the CAMPUS model space
requirements section

Diagram of the cverall program structure

Overall subroutine flowchart, detailed
logic tlowchart, and program listing for:

the main program
subroutine FACIL
subroutine ORCAST
subroutine UWIDE
subroutine MATCH
gubroutine SEARCH




{ , MEANING OF SYMBOLS USED IN PROGRAM FLOWCHARTS

75<— Statement Number

T =| Processing
\ '
J@L Logical IF statemert

f—SET I EQQAL-: Comments

b T pNE !

—— —— — @Rty or—— t——— ottt

’ READ
, = Read statement
75 < Format number

/.

WRITE
X Write statement
-

'{"-'\
~§~}<:::15Format number

T T
. T ON7? DO loop
I=T+l [° 139__75 I=121,N
75 —===
\
[ n TTTI
PRACESSING 75 CONTINUE

le——_—-Program sequence or GO TO statement

|
| M3 Page connector
E
i M3 '"To! statement connector (e.g. traansfer
1A from this page to position A on page M3)
S4 'From' statexent connector (e.g. from page Sk
E L to statement number 99 on this page)
i!
| Enter or return from a subroutine. STOP
f and END statements.
- MP - Main program U - Subroutine UWIDE
F - Subroutine FACIL M - Subroutine MATCH

|
} 0 - Subroutine ORCAST S - Subroutine SEARCH
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MAIN ( ENTER ) PROGRANINE

READ
DATA
| smuLATION YEAR ONE

¥

l CALL FACLL,

ORCAST, UWIDE SKIPéi.o ?

;

r CALL. MATCH

¥

OPTIVIZE i
MATCHING PROCESS

3

PRINT DEPARTRENTAL | PRINT FACULTY
SPACE REQUIRZIVINTS [ 7] SPACE REQUIRENENTS
AND MATCHING REPORTS .
~ | ‘

l;

REPEAT PROGRANNE FOR

a7

EACH SIVULATION YEAR
PRINT A SUVMARY OF PRINT ESTIVATED |
ROCM REQUSEMENTS . OVER - ™| CONSTRUCTION GOST j
THE YEARS SOULATED | s

L\. /"“ @
(R‘ETURN)
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o | CENTER ) HP

/
READ

NDP, NFACUL., NDIST, NT¢TAL,
NPRW?Q TACA, Nmu, TBEGIN,

"]

-~
Pte TEND o
_______ ~ :
| MODEL :/ | |
PA ET
| PARAMETERS | - 'RFAD
' T~ VUTEAWK, SUTAL, RUTIL,
SST¢P, SKIP, sumw,
suwwn THIS, CASTIN
401
READ
(BLDeE,T),7=1,3), NEL"DC('L
NREEM(T), SEATS (T),MEPT(L))
NRES(T), NUPTEQD), SQFT (1),
NCHETK(), NFAC(T), T=|, NTATAL.)
100
T IDT“T =—‘i
IDPTONDP?
,<.__‘
TBPT = IDPT|
o)
Y
=
IYR ,,;/ -
IYR>TACAT
"] TYR=1YR 1 B
: [0
A
READ
RELEES(IIPT, IYR), STR(IDPT, IYR),

HL(IDPT, IYR), ITEST(IDM, IYF\’)
70

READ
(AMISPT (INTRV LY,

INTRVL = |, NINT 1)
71




s | ' NINTZ = NINT| + | MPZ

Vi
READ

(BINT (INTRVL),
INTRVE;?JHNTZJ

\

] T , INTRVL =
TNTRULYNINTZ T
E INTRVE. [<
=INTRVL -+ |

6!

(

CINT (INTRVL) = BINT(INTRVL)%(100.0 /SUTAL)
DINT (INTRVL) = BINT(INTRYL) (ma.c-/so\LoWJa )

R
LABEL =1

LAREL>NDIST P

W
A

LABEL
= LABELF |
63

RERD
1T (LABEL,INTRVLY,
INTRVL. =, NTI\TI)
71

Y
READ
(DPNAWE (IDPT,L), L=LH4),)

IDPT ——l NDP)

READ

(DRUTIL(IDPT), TIPT =1, NDP)
(TEAWK(IDPT), IDPT = |, 'NDF)
(AMTEFF <rr*r»r) TOPT =1, 'NDF)
(ASSTGN IDF|)> IDPT —~: NDP)

401
’ Y .
P2« T IDPT=| |
A IDPT>NDPT -
F IDPT ﬁp 3
= IDPT 4| \B
302 -
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MP3

READ 7
(BLDPRL(IDPT, IPRI%R), T~
IPRISR = |, NPRIGR) |
o |

T IDPT =)
. IDPT >NDP 7
TDPT = LDPT+|

303

\

READ
(AVEISS (IDPPT, INTRVL), |

CINTRVL = |, NINT)
\ 400

READ
((FACNAM (IFAC, L), L=1, ‘f))

TIFAC={, NFACUL)
69

/
READ
(NDPFAC(IFAC),
TFAC = |, NFACUL)
: 59
Y

SIMYR =0.0

N

T INITI= IBEGIN
INITI>TEND T

3

INITH = INIT| 4+
555

A
SIMYR =SIMYR +1.0

\

ISIMYR= SIM)"R




J | MP4

T >NTOTAL T

L=T+|
S54

————>{STUREUD)=0.0

~_F

SIMYR>1.0 ? ~ |
~

556 ]
T IDPT = |

IDPT >NDP T

LDPT =IDPT+|
55%

IYR=| T
IYR>TIACAT

LYR=TYR+| ™~

35%
{

ROLEES(IDPT, TYR)=RALEES(IDPT, IVR)#% (100 .0 +(SIMYR #2.0))/ 10 0. o)

A

557
Z|CALL FACIL

CALL ZRCAST

\

CALL UWIDE
T
. [Esss
F‘ .

SUTTL = SUTAL.
STEPP =SSTEP
MRZUND = |

Full Tt Provided by ERIC.
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|6 |
<| CALL MATCH (MP6

A

N6
SUMMAX (MROUNDY = EFFMAT +EFFSAT 4+ OVERSY
Y
WRITE

SUMMAX (M‘ROMND))
MROUND,, SUTIL
313

SULGW 1000
AND
STgPP # 0.0 7

_|mee
T

SUTIL=SUTIL. = THIS
MREUND = MRAUND +|

T INTRVL =1
- | ZHTRUCSNTTE
T L
SRV
2%

CINT(INTRIL)=BINT (INTRYL) % (100.0 /SUTIL)

/A

SUTIL =SUTTL +THIS

MP6




TNTRVL SNINT2 7

INTRVL=]

NP6

TNTRYL. S
=INTRVL +|

25

\

CINT(TNTRVL) = BINT (INTRVL) * (100.0/SUTIL)

MPS
16

C

MRGAND = MREUND ~ |

MPS

STPPP=0.0

e

Y4

6

SUTIL €SULgW? =

RPUND = MRPUND

SUTIL= [00.0 —RAUND % THILS

MROUND = MRGUND +

!

N

NTRVL =}

\

INTRVLS>NINT2 7=

INTRVL
=TINTRVL |

26

4

A

CINT (INTRYL)= BINT (INTRYL)(100.0 /SUTLL)

[Mps
s
MP3
D

19 \
IDFT =|
TOPTONPT >
THPT =TDPT
q
/
WRITE

(bPNAWE (TDPT, KK), [

KK =1, H4)
72

" pieE ]
| HEADING S |

'




I S,

|

T CHLUMN |

e — ey Am——

/ |
T INTRY =
- [ENTRVLANINTI 2 =
TNTRYL.
= INTRVL. 't}
I3
)
TT =INTRVL 4!
\
WRITE
BINT(INTRVL), BINT(IT),
RMHRS (IDPT, INTRVL),

RREGMS(TDPT, INTRVL),

REMRMS (IPT) INTRVL
T4

Y
WRITE

DRUTIL (IDFT),

SUTIL
a5

NGTFND= O

WRITE
(DPNAME (TDPT, LY,
L=14)
406 _—

y

e
407

A
I=|\

=

rg |
X506

WRITE . __ B B
, | HEADINGS |
73 T T

TEAWK (IDPTY, o _

Ores mww E— - - o—

[ PARAMETER |

B>
F s <
I=T41

506

LeDEPT <NIg= IDPT
A
LCHECK (@)= | 7

MP7




507 MPg
. ;»7@\ WRITE

BBLDG(T,K), K=1,3)

LRegM (T) , SSEATS(I),
STEREU (T)

\@8{‘

NBTFND =NGTFND +|

506 Y
PN

- ] MPT
%9_6/ CONTINUE MR

-
508 Y
WRITE

409

9 \
' MP6
CONTINUE 1 A
MPS .

) T INTRVL =1
F ~~

INTRVLONINT| ?

INTRVL 1<
= INTRVYL 4|

210
TFAC = T

, TIFAC>NFACULT?
=N !
TFAC=TFAC-|

210

Y
FACHRS (IFAC, INTRVL)=0.0
FACRMS (TFAC, INTRVL)= 0.0

Y
= ? S b1y
TFAC=1T “’:2'2
21 ,
Li=| >_,\qu
L2 =NDPFAC(IFAC) Z13
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S L-l =La2.""

L2 =L2+NDPFAC(TAC)

213 ‘l/

T IDPT =L |
IDPT >L2.7
F
TDPT = IDPT |
Z10

MP4

FACHRS (LFAC, INTRVL) = FACHRS (TFAC, INTRVL)+ RMHRS(IDFT, INTRVL)
FACRMS (TFAC ) INTRVL) = FACRMS (LFAC, INTRVL) +RRO@EMS (IDFT, T NTRVL)
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210

CONTINUE

T TFAC =1

TFAC > NFACUL 7

TFAC = TFAC-)
214

3
WRITE

(FACNAM(TFAC, LL),
LL=1,4)
5%

INTRVL =] T
<_INTRVL>NINT( T
Sy F
>1 INTRVL
= THTRYL 4| ~—

Ri4

TT=INTRVLE|

\

WRITE

Ine)

FACRMS (IFAC, TNTRYL
S

STINT(INTRVLY ) BINT (TT),
FACHRS (IFAC, INTRVL),

F\T%
=

L/

S55 (

Vi

CONTIMNUE
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MPIO

_‘\L_—.._.

Iy — —— ——

INTRYLS>NINTIT

INTRVL
=TINIRVL + |

Z)

- 1

\
IT=TINTRVL +I

\
WRITE
BINT(INTRVL), BINT(TJ),

(RMDIFF(L,INTRVL),

L=1, ISTMYR
~__R2 —

\
WRITE
23

Tl v vt W oot bt oy ot
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CASTIN CYST REPORT |

|
h ********
\?'._.7..—

COSTET =0.0

I \(
MPL | T INTRVL =1

TNTRVL SNINT| .
F — il

INTRVL
= INTRVL -1 \ A
Z8

II=TNTRIL+I

» \ ‘
e
RVDIFF(TSTMYR, INTRUL) > O. ;?\>—F———>— 7

‘ : 709

CCPST(INTRVL) = 0.0 P
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or;\P‘o\‘
3 710 ._7_@/ ,

CSQFT (:CNTRVL_) = REOM EA\J(IN(‘RVL)%AVGINT(Im'RVL)HHDIFF(ISWR}IMTRW)
CCPST(INTRVL)= CSAFT(INTRVL) H#CHSTIN

CCQSST(INTW :

sl

CCAST(INTRVL)=~CCAST(TINTRVL )

MPIO
&
70y /
. CPSTPT = CSTYT +CCHST(INTRV L)
\
WRITE

BINT(INTRVL), BINT(LT) ,
RMBLFF (ISIMYR, INTRVL),
@T (INTRVL), CCAST(TNTRVL)

29
28
MP{O
CANTINUE > A )
MPION
B
= v
WRITE
CgsTET

Cavr
<>

MPH
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¥TACASNINT1sUTEAWKsSUTILsRUTILSNTOTALSNTAGsINIT1sSTOREU{2507 s
%*DRUTTIL(100) s TEAWK(100)sASSIGM(100)  smLNPRT (100 95)9AVG1SS(1009 7y s
#REMRMS(10057)2RROOMS(10057)sSUTILZ(250) s : NPRIOR s
*RMSASN(7),DIFFHR(7)aDIFFRM(7)aHRUTIL(1)’HPﬁyV( jsHRLACK (7Y
®#9CINTU8) s SQFTOT (7)Y sRMTOTC(7)s AVGINT (7Y s SIMYP’FPQVO(/),LPSEAT(7)9

o

ot p——— a

e

*CPRMHR(7) sUNSATI(7)sCPDEV(7)sSUSIZE(7)sNDPFAC(20)sNFAC(P50Yy,
""‘””""””*LFActzso),FACNAM(20,4),MATCHE(v)QNOTwAT(7>,PFRVAT<7» NFACUL s
¥EFFMATsFFFSAT o SUMMAX (20) sPERSAT( 7) s RMDIFF(10,7) 9SKIP9SSTOP9 IENDs e e
FTBEGINsCOSTINsCOSTOT s ISTMYR sROUND s MROUMD » SULOWBLOPER S CSAF T /Y, k
; *NINT250VERSUsDINT(8) sRMTOTD(7) s SULOWD,THIS - i
| REKL“NRﬁS?ERFJ,NBLDG,LBLDU,NROO sLROOM™ 7T ,
! FRFEURERTRERRHRR RN RETLRRSERRRY R A R R R R A A S L L
T T TUTTHET FOLLOWING PARAMETERS ‘MUST BE SPECIFTED AND READe ~  MAXIMUM DIMENSTON
! C NDP = NUMBER OF DEPARTMENTS 100
; C NFACOL="NUOMBER "OF FACULTIES FOR WHICH SUMMARY REPORTS™ - B
C ARE CALCULATED AND PRINTED s .
C NDIST =" NUMBER "OF DEPARTMENTAL INPUT DISTRIRUTIONS™ 280
c NTOTAL= TOTAL NUMBER OF UNIVERSITY LECTURE ROOM, ON CAMPUS 250
T T T T 7T OR SCHEDULED FOR FUTURE CONSTRUCTION
C NPRIOR= NUMBER OF DEPARTMENTAL BUILDING PRIORITIES 5
TTTTCTTTTTTTTACA T T NUMBERT OF ACADEMIC TYEARS T 9
C NINT1 = NUMBER OF ROOM SIZE INTERVALS 3 7
C [BEGINE " THE BEGINNING STMULATION YEAR '
c IEND = THE FINAL SIMULATION YEAR ,
""""" c’ UTEAWK="AVERAGE LENGTH OF THE UNIVERSITY TEACHING WEEK ~ = 7 ~799,%9 :
C SUTAL = DESIRED AVERAGE UNIVERSITY SEAT UTILIZATION 10040 ?
TUTTICTTT TTRUTIL = TAVERAGE UNIVERSITY ROOM UTILIZATION 7 7 7100e0
C _SSTOP = A PARAMATER 7O CONTROL THE OPTIMIZATION ROUTINE
TTC T T UIN T THE "MATCHING PROCESS a
C SKIP = A PARAMETER TO CONTROL PROGRAM OUTPUT OPTIONS | ;
©TCT T U TSULOW = THE LOWEST TOLERABLE SEAT UTILIZATION IN THE =~ "777100.,0 !
< e MATCHING PROCESS
. € SULOWD= THF SEAT UTILIZATION TOLERATED IN THE UNIVFRSITY 1000
; C . _WIDE MATCHING PROCESS ]
i C THIS = SEAT UTILIZATION INCRFMENT IN THE OPTIVMIZATION 2040 |
. ¢ ~ ROUTINE FOR THE MATCHING PROCESS . ... :
: C COSTIN- ‘CONSTUCTION COST INDEX $/S5Qs FT.
L CRERRRERKEAARRIAAFRIERRRRRARR LRI RRLHRRRRRERR RO R R R IR RRRRR R IR R R R XN XK

READ(b>840)RDP’NFACUL,NDIoTaNTOTAL,NPRIOQ9IACAsNINTl,IBEGINglEND
B40 FORMAT (20T 3 ) S e et o et i oo
READ(5s401)UTEAWKsSUTALsRUTIL»SSTOPsSKIP s SULOW s SULOWD ,THIS,COSTIN

L CHFFRF KB R RIS R KRR KRR KRN R A KRR REH LR KR RFH R X XHR RN T XY

C ‘READ THE FOLLOWING DATA.
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C . BLDG = BUILDING NAME
C NBLDG = BUILDING NUMBER
- NROOM = ROOM NUMBEF - ~ .
: SEATS = NUMBER OF _ ?ATS o )
C NODEPT= DEPARTMENTAL AFFILIATION NUMBER - L
C NRES "= NUMBEROF WEEKLY HOURS OF RESTRICTED USAGE
C NUPDTE= UPDATING CODE :
; C SQFT = SQUARE FOOTAGE 4
; C NCHECK= ROOM ASSIGNMENT CHECK BIT 3
5 ¢ NFAC = FACULTY AFFILTATION NUMBER
| C —_—
f"““t“'““”ﬁOtEESE“FGRECASTED“DEPARTMENTAL”ENROEEMENT B
1 C STR = FORECASTED SECTION SIZES
; C HL = FORECASTED HOURS/WEEK/SECTION
¥ C AMIDPT= SIzFE INTERVAL MIDPOINTS
j C BINT = SIZL INTERVAL FND POINTS ‘
§ C DIST = DEPARTMENTAL ENROLLMENT SIZE RANGE DISTRIBUTION
v C DPNAME="DEPARTMENT NAMES ™~
C DRUTIL= DEPARTMENTAL ROOM UTILIZATION PERCENTAGE
C TEAWK = DEPARTMENTAL TEACHING WEEK LENGTH (HOURS)
C AMTOFF= PERCENTAGE OF DEPARTMENTAL SEMINARS HELD IN PROFESSORS— OFFICES
C ASSTGN="DEPARTMENTAL ROOM ASSIGNMENT PARAMETER ’ i
C BLOPRI= DEPARTMENTAL LIST OF BUILDING PRIORITIES ?
C AVGISS= DEPARTMENTAL AVERAGE INTERVAL SECTION SIZE
- C FACNAM= FACULTY NAMES L
C NDPFAC= NUMBER OF DEPARTMENTS IN A FACULTY
CRERFE R LR XK R KR LK% % X RHA R RRERRERRRERIRE LR ARRERRERRR KR AR IR KRR R R RE R RN x

KREXRNEKZARAX®
READ(59100)((BLDG(I$J)9J 193)sNBLDG(T)sNROOM(I)s SEATS ( I)o
*NODEPT (1) sNRES( 1) sNUPDTE(IJ»SQFT (1) sNCHECK(I)aNFACLI)s
*¥I=1sNTOTAL)
100 FORMAT(3A6sA43A63F5,0 9133F2609132335F60092Xs11512)
DO 10 IDPT=1sNDP
DO_190 1YR=1sIACA — - o
RFAD(397O) ROLFES(IDPT9IYR)9QTRKIDPTsIYR)$HL(IDPTQIYR?9
¥ITEST(IDPT, IYP)
10 CONTINUE
70 FORMAT(F6419F5e13Ftels11) ‘
READ(5s71) (AMIDPT(INTRVL) s INTRVL = 1sNINT1)
71 FORMAT(11FSe1) " " | i} -
B NINT2=NINT1+1
__READ(5,71) (BINT(INTRVL) o INTRVL=1,NINT2)
F TR N ')\"'*')\3&Vy‘%%%x%(*ﬁnnx)\%*%xx"x,c,cw*\rn*)\- er‘a(\,\'% K% %3 ‘f"n% X'y‘(‘* Kn*")\y*Xm%%*%)\'%%
CALCULATE CINT = THE SIZE INTERVAL END POINTS USED IN THE DEPARTMENTAL
MATCHING PROCESSs AND DINT = THE ADJUSTED SIZE INTERVALS USED IN THFE

UNIVERSITY WIDE MATCHING PROCESS.

**%%%*%%w%%*%%Vyy%%%%%%*%ykv%***%%*%*%w%*%**%%*%*%**%%********%*%%*%n“
DO 61 INTRVL=14NINT2 ~

CINTUINTRVL)=BINT(INTRVLY%7100, 0/SUTAL)

DINT(INTRVL)*BTNT(INTRVL)%(loo 0/SULOWD)

61 CONTINUE o -

DO 63 LABEL=1sNDIST

READ(S5s71) {DISTILABEL s INTRVLY s INTRVL =T, NTNTIY ™

63 CONTINUE :

: REAUTS?E@TTYﬁPNKMEYTEPTTET?EQT?KT?TD@TE13N5P) ' o T

i : 69 FORMAT(4A¢)

|
|

>,<,

%

KHHHRI

*
e
>§<
>l<

allaNalaks!

T A, e

¥
{
¥

~ READT5,40T)TDRUTILTIDPTYS TOPT=T,RDP)
* pEAJ(J’+Ol)(AM1OFF(IDPT)sIDDT 1SNDPY T
. READ(53401) (ASSTGN(IDPT) s IDPT=1,NDP)

[ o o et e e 3 o
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401 FORMAT(16F5e1)
| DO 30Z 1DPT=1sNDP '
o READ(55404) (BLDPRI(IDPTsIPRIOR) s IPRIOR=1sNPRIOR}
- 404 FORMAT(5A4) .
‘ 302 CONTINUE
] 0O 303 1DBT=1sNDP

- READ(55400) (AVGISS(IDPTsINTRVL) s INTRVL= 1sNINT1)
T 400 FORMAT(7F5.1)
| 303 CONTINUE

READ(5569) ({FACNAMUTFACS L) sU=1547 s IFAC=1NFACTULY

READ(5559) (NDPFAC(IFAC) s IFAC=1sNFACUL )

”"""”"'5§MFORMAT(2012)

- R R e R ey e I T AT
I « THIS DO LOOP CONTROLS THE STMULATION MODEL THROUGH EACH YEAR FROM TBEGIN
- C TO IENDe SIMYR = THE NUMBER OfF YEARS SIMULATED. ,
R R R R R R R R R R R A R R R R R R R A R s o N R R R A R R R R R TR A H AR H Ao X%y
SIMYR=0,0
DO 555 INIT1=IBEGIN,1END B
‘ SIMYR=SIMYR+1e0
; ISTMYR=SIMYR
% DO 559 1=14NTOTAL :
T T UBTOREU(T =007 T - o :
| 559 CONTINUE
i TF(SIMYReGTe1le0) GO TO 556 o o k
| GO 'O 557
N TS S R S TS R T R F R R S AR N O RO X R R O R K T T T A R R R
’ C SINCE ENROLLMENT FORECASTS FOR THE NEXT TEN YEARS ARE STILL BEING
C PREPARED "BY THE OFFICE OF TINSTITUTIONAL RESEARCHs TEMPORARILY A 2.0
; PERCENT INCREASE IN THE ENROLEES TOTAL FOR EACH ACADEMIC YEAR OF EACH
C DEPARTMENT 1S 'ASSUMED FOR MODEL TESTING PURPOSES.
CHEHFRIXERIRLERER IR I IR RE LR KRR R ERR LR IR R IR LR KRR R AR R AR R R R LR AR SRR R RRRS
556 DO 558 1DPT=1sNDP
DO 558 IYR=1sIACA e
ROLEES(IDPTSIYR)-ROLEES(IDPrleR)w((IOO 0+ (STMYR% 2,03)/100,0)
558 CONTINUE

557 CALL FACIL
CALL_ORCAST
CALL UWIDE
**x%*y%nwﬁnxx%%x %Xx%y‘%{*%%v%xnhx%%y%x& M&VMVX¥KC***yV**nw *x% x%%% %%%*%%%% €%
o 1F SKIP = 1.0 SUBROUTINES MATCH AND SEARCH ARE NOT CALLED. THIS ENABLES
€ _THE RESULTS OF SUBROUTINES FACILs ORCAST, AND_UWIDE 10 BE EXAMINED FOR__ _
MANY SIMULATION YEARS WHILE AVOIDING THE TIME AND OUTPUT RQUIREMENTS OF
MATCH AND SEARCHe _ = .. . ... — —
IF SKIP = 0,0s THE COMPLETE PROGRAM 1S RUN. , \
é%*%%*y%%X%%%%“%c% %%%%%% % %%%X%%%nninxw%f:%*v *XX**E.,*%*%**%*%***%*****
MIF(oKIP EQe1+0) GO TO 555

# W H %%X% %%%ﬁwﬂnc%yyv¥%xxnnn%y&%%%x% *Ww**%“*n%ﬁ*%*** ¥ % %*’%**%*x%¥nxn
THE FOLLOWING STATEMENTS CAUSE SUBROUTINE MATCH TO BF CALLED REPEATEDLY )
____WITH DIFFERENT VALUES OF SEAT UTILIZATION(SUTIL). THE_PROGRAM MAXIMLZES """

TTHE SUM SUMMAX W THE STARTING SEAT UTILIZATION 15 SUTAETFE PROGRAM THEN

CALLS MATCH FOR SUCCESSIVE VALUES OF SUTILs, EACH TIME SUTIL BEING

DECREASED BY AN AMOUNT THIS. ONCE AN OPTIMUM VALUE IS FOUND FOR SUMMAX,

THE PROGRAM EXITS TO PRINT 'DEPARTMENTAL'MATCHING REPORTS.
(T 7T SUMMAX 1S A SUM OF EFFSAT+EFFMAT+OVFERSU WHICH ARE CALCULATED AND DEFINED

¢ IN SUBROUTINE MATCH,

C ''''''
C MROUND= THE MATCHING TTERATION NUMBER

i CHF I EH T HHIHHR I RE IR F IR BRI KRR KRR XN KRR AR
TSUTIL=SUTAL
STOPP=SSTOP

alalle!

1ok
¥
N
sk
>.<

i
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sle

HaXalaKalaNaks) sNaYaNa!

KRR RN R RN R RN HER
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i MROUND=1
{ 16 CALL MATCH

| SUMMAX (MROUND) =EFF SAT+EFFMAT+OVERSU _ e e

WRTTE(65588) SUMMAX (MROUND Y 3MROUND» SUTIL o

588 FORMAT(1H1,7HSUMMAX=F6. 195X 15HMATCHING NUMBERI2,5X e

*18HSEAT UTICIZATION =F6.1y 7 77 T

c-)(- KU RR TR R R G e e e B e A %N 33 e % DA R R R D R R R o o L R TR A T A U IR VA AR AN VS WeRde H R W NNy

TO SUPRESS 'THE OPTIMIZATTON ROUTTNE SPECTEY "§5T0P =020 o ONE PARTICULAR 'l

3

).f

v ¢
; C VALUE OF SEAT UTILIZATION(SUTAL) MAY BE INSERTED IN THE MATCHING PROCESS,
C DEPARMENTAL MATCHING REPORTS ARE THEN PRINTED FOR THIS VALUE SUTAL. |
c**** LR kR L RSP S PR PR R R R X O AR R AR T2 R R R T g TR R R X R R L %%%%*”%%%%%%%%ﬁ”a
IF{SULOWGNE«100,0,AND<STOPP.NESOLOY CD TO 18
| GO TO 19
; 18 IF(MROUNDNE«1) GO TO 15
SUTIL=SUTIL=THIS _
MROUND=MROUND+1
DO 24 INTRVL=1sNINT2 o o
CINTCINTRVLY=BINT(INTRVLY % {100, 0/SUT1L) |
24 CONTINUE B !
GO TO 16
15 IF(SUMMAX(MROUND).GToSUMMAX (MROUND=1)) GO TO 17
SUTIL=SUTIL+THTIS
DO 25 INTRVL=1sNINT2 N
CINTUINTRVL =BINT{INTRVLI%(100 O/SUTIL) |
25 CONTINUE
MROUND=MROUND~ 1.
STOPP=0,0
GO TO 16
17 IF(SUTILWLE«SULOW) GO TO 19
ROUND=MROUND
SUTIL=100s0-ROUND*THIS
MROUND=MROUND+1
DO 26 INTRVL=1sNINTZ2
CINTCINTRVL)=BINT(INTRVLY*¥(100.0/SUTIL)
26 CONTINUE
GO TO 16

Gk R Rk R A LR R R R R TRTY L R R e CR R KRR R KR I R W WS W N NN R -k-)c’ HREHRHFRIR B AN %Y :

C PRINT DEPARTMENTAL FORECASTED SPACE REQUIREMENTS REPORTE AND SPACE i

h__g‘_—“'MATCHING_RFPORTS. e o

O R R R R R R R R o R N S o e O R R e o U M R N S N AN S e R N o % |
19 DO 9 IDPT=1,NDP |

WRITE(6,72) (DPNAME(TDPT,KK) ,KK=154) " ' |
72 FORMAT(1H1/103X»13HREPORT PAGE 1/47X»23HUNIVERSITY OF TORONTO//

| | *3TX s B4HCo A MPULSY STMULATTON  PLANNING  ANALYSTS/77/43%5

| *4AG s TH REPORT/43Ks B H oo e £145Xs

- *¥29HFORECASTED SPACE REQUIREMENTS/7) —

IRITE(6573) |

73 FORMAT(30Xs58HLECTURE ROOM DISTRIBUTION IN ROOM-HOURS BY ROOM SIZE
%* . RANGE//lOXs]4HSI£E(STUDFNTS)s10X916HPOOH ~HOURS RFEQON¢3s10Xs
%#12HNO. OF ROOM598X936HUNSATISFIFD ROOM RFQ. AFTER MATCHING//)

DO 13 INTRVL=1sNINT1 e e . L

IJ= INTPVL+1

L WRITF(6974)RINI(INTRVL)9RTNT(IJ)$RMHRS(IDDTQINTQVL)9RROO S{IDPTs

“%INTRVL) sREMRMS (TDPT,INTRVL)

! - 74 FORMAT(10X9F5e094H TO sF5,0414XsF6, 1918X3F662326XsF6e ?)

! 13 CONTINUE

' WRITE(6975)TEANK(IDPT)sDRUTIL(IDPT)9SUTIL o

' TS FORMATU/ 71X 95 THNUMBER ™ OF ROOMS CALCULATED "USING A~ TFACHING VFFK OF

*F6els6H HOURS/1Xs33HRO0I UTILIZATION PARAMETER _SET ATFé6els
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O e TR T S — rm— -y [

¥8H PERCENT/1Xs33HSEAT UTILIZATION PARAMETER SET ATF6e1s8H PERCENT)
“NOTFND=0
WRITE(65406) (DPNAME(IDPT oL ) yL=144)
1 806 FORMAT(IHG,4Xs7OHTHE FOLLOWING ROOMS ™ARE “AVATUABLE 70O SATTSFY THE ™~
¥ROOM REQUIREMENTS FOR 4A6//) . |
r WRITE(6,407)y 7 ” B i
| 407 FORMAT(23)%,13HBUILDING NAMEs3Xs11HROOM NUMBERs3Xs13HROOM CAPACITY
; ¥3Xy T6HSEAT "UTILTZATIONY 23X 3] aH=w=mamommmzos s 3X s ITH========2== :
¥3X913H~~ = e 93X 91 GH~ e msm e e f
1 00”506“T=1;NTAGW“”“”“”””“”"”“””?"ﬁg e
i IF(LODEPT(T)eEQeIDPToANDSLCHECK(I) #%a1) GO TO 507
GO TO By g e e e e SR ) D0
507 WRITE(65408) (RBLDG(TsK)9K=153)5LROOM(1)sSSEATS(T),STORFU(T )
408 FORMATUTHO 3 20X s 3RV 23X 3 A6 OXKES e 05 1285 F6 717
NOTFND=NOTFND+1
e GG TN T TN - e e e e e e S e
IF{NOTFND+EQs0O) GO TO 508
6O G . S e
508 WRITE(6+409) . N o _ B
409 FORMAT (THO» TZ1THNO  SUTTABLE ROOMS WERE FOUND 10 $ATIEFY THE ROOM RE
fQQIRﬁMENIEAWm§£E§99£§NREQHlBEMENI§MERQM“ROOMS IN THE CENTRAL ROOM _
T ®POOL/7)
9 CONTINUE

t
Rt —

——— vy s m——— 4 x

c****¥¥%%%%¥¥¥£%¥¥¥¥¥¥¥¥¥¥¥%%¥¥¥¥¥%1%%&%¥%§¥%¥¥%&¥¥¥%&¥¥%&i%%?¥¥¥¥¥¥¥¥¥¥%%¥¥%¥%¥j
C PRlNIWEAQHLIYW§QMﬂARY_BEEQBI§WQFWEQE§§A§I£Q_§RAQEMREQQLRE%ﬁﬂt§mmﬁmmwwwﬂwmm;
(*%%%%%%%%*%%%*%***%%**%%%*%%%%*%*%*%*%*%*%%*******%%*%%%%%%%*%%%%%%%%%%%%%%*%*%i
' DO 210 IFAC=19NFACUL |
FACHRS(IFACsINTRVLY=0,0
FACRMSTIFACSINTRV(Y=0,0
IF{IFAC.EQ.1) GO TO 211
GO TO 212 T T
2211 L1=1 i i} — - } e

L2=NDPFAC(IFAC)
GO TO 213 .
217 Li=L2+1 ’
L2=L2+ NDPFAC(IFAC)
213700 210 10PT=L1,L2
FACHRS(IFAC, INTRVL)=FACHRS(IFAC, INTRVL ) +RMHRS ( IDPT s INTRVL )

T ”“W“FACRMskIFAc,INTRVL)sFACRMs(1FAC,1NTRVL)+RR00MS(IDPf;INTRVEd“"“' ST
..210 CONTINUE e e e e

DO 214 TFAC=1,NFACUL
WRITE(6558) (FACNAM(IFACSLL) 4LL=1,4) , .
”"”SE“FURMATY1?njh7x3?éHUNTVERsrfv‘”oF“‘f@ﬁONTb77?§721zzﬁttA;MTbTUTs. S R
*¥IMULATION PLANNING AMALYSIS///342Xs12HSUMMARY FOR +4A6s//45X, |

T *29HFORECASTED, "SPACE REQUIREMENTS /G 5X 5 20 Mo mom e Zm w2 o o o e e
¥-——//30X958HLECTURE ROOM DISTRIBUTION IN ROOY-HOURS BY ROOM SIZFE R
“*ANGE//25X s T4HSTZE(STUDENTS 510X’y 16HROOM=HOURS REQD 33 10K s T o
%¥12HNO« OF ROOMS//)
DO 2T4 TNTRVLE=1,NINTT
IJ=INTRVL+1 -
U WRITE(6y ST BINT CINTRVLY s BINT (T s FACHRS (TFAC, TNTRL 3 =7 o mm o
| ¥FACRMS(IFACs INTRVL) : :

ST BT FORMATU25X s F5¢0s84H TO 5F5. 09 14X sFTe1519 XoFBel) ~ T o
| . 214 CONTINUE o |
TR TCONTINUE "

|

C%%%**-X—%-)’r**7‘(-%*%%%%%%%%%*%%*%%%*%%%%%%%%%-X’-)(-%-X-%»)’«-X-%%%*%%%-X-%%7‘(—%%*3(—%%**%%%%%'v"v-)(--)(~’,(--‘n’-':\°-)\’-')(~')(' ;

< CHANGING LECTURE ROOM SP f

ACE REQUIREMENTS IN EACH SIZE RANGE.
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CHEFHIEUXRERREBRREIH IR KRRE KRR A RRFRERRE IR R RS HFERRIE TR KT RE R A BRI KRR E R K

e = g e ——-..,.,__..-

WRITE(6+20)ISTMYR
_..20 FORMAT(1H1/47Xs23HUNIVERSITY OF TCRONTO//37X344HCeAeMePeUsSe SI
*MULATION PLANMING ANALYSIS///+30Xs59HUNTIVERSITY WIDE MATCHING RE

2
!

#PORT FOR LECTURE ROOM FACILITIES(930X959H=====”=====“=:======”:===4Mwwwmhmu
m”ww”mwww”==:=§ﬁ=====r===:==z~==============//,2%X,49HSUHMARY OF ACTUAL EXCE
%8S OR SHO?TAGE OF ROOMS FORI3s17H SIMULATION YEARS/25X 5 69H~mm o mm
Fe s o o e e ot e e o g o T T e e ' /71%} vwmmmwi
*114HSIZE(STUDENTJ, 1966-67 1967-68 1968~69 1969-70 1970~ {

%71 1971-72" T1972~73"7 1973~74 TA9T4=78 T 197816y T T T T T
DO 21 INTRVL=14MINT1
TJEINTRVI41" e I e .
WPITE(6922;BINT(INIPVL),BINT(IJ),(PJDIFF(leNTRVL)’L 15 1SIMYR)

T T 22T FORMATULX S FE L0y AHTTO T FE O IO FE T IX Yy T T
21 CONTINUE e e e e e e e e e e ]
e TE (B 25y s e . e e
23 FORMAT(1HO0,106HCHANGING PATTERN OF ROOM SHORTAGES INDICATES WHEN R i
T T#00MS SHOULD TBE CBUILTs ANDT THET NUMBER AND SIZES OF ROOMSY//7y ~ 5 — =
C**** %%%*%ﬁn%%%%x%%X%%%k%%*%%*%x% %%%%AWA%ﬁmk%%%%?%%%%%%X%%%%*n%%x%%%%%%*%%%%%%
ol PRINT A REPORT "OF THE ESTIMATED CONSTRUCTION "¢0ST FOR LECTURE "ROGH ™

C FACILITIES OF EACH S1ZF.

© s g gy

[

B R o R o i e o K e T e R o R o e s e B R R U R N R P RN Y S N N RN RN v
WRITE(é 2TYCOSTIN e
27 FORMAT (22X 355HESTIMATED CONSTRUCTION COST 'FOR LECTURE ROOY FACILIT

HIES/ 32X 5 55Hmmwm mmr e om e
759X s2 THCONSTRUCTTON™ COB T INDEX = 5F 672 781I75a FTa7726Xs |
¥14HSIZE (STUDENTS) , e e
¥5Xs 1 THRCOM REQUIREMENTSS 58X s T4HSQUARE FoorAGF,ax,anrOST//)
Co5TOT=0.0 e e S |
DO 28 INTRVL=1,NINT1

IJ=1NTRVL+1

TF(RMDIFF(TSTMYRS INTRVL) «GE+Qe0)GO TO 709
.G TO 720 o e e e e e e e S
709 CCOST(INTRVL)=0,0
CSQFETUINTRVL ) =ROMEANC INTRVL) *¥AVGINT ( INTRVL ) #RMDIFF(ISIMYRs INTRVL) L
GO TO 711
710 /SQFT(INTRVL)»RONEAN(INTRVL)%AVGINT(I RVL)#RMDIFF(ISIMYRsINTRVL)
CCOSTOINTRVL)=CSQFT(INTRVL)*COSTIN
e JFCCCOSTOINTRVL ) o LT 040) CCOST(INTRVL)=~CCOSTUINTRVL) e

711 COSTOT=COSTOT+CCOST(INTRVL)

e WRITE(6529)BINT(INTRVL)s%INT(IJ)oRMDIFF(ISIMYR;INTRVL);HWNuMMN
*CSQFT(INTRVL) s CCOST ( INTRVL)

e 29 FORMAT (26X 9F56034H TO 9F500510X2F601213XsE%el97X21HSsF11e2) .

28 CONTINUE ,
e WRITE(6s701)COSTOT. o L -
701 PORMAF(84X,]3H ————————————— /84X s 1HT 9F 1242/ +1H1)
e L OTOP . e e e et e e e
END
. 344%CARDS o S e e e e o R




SUBROUTINE C ENTER ) - FACIL

UPDATE LECTURE ROOM
INVENTORY EACH SMULATION
PERIOD

|

PRINT A LIST OF THE
ALILLABLE ROOVS
FOR EACH YEAR

k I
Mg

. ¥

CALCULATE VATIOUS STATISTICS
FOR THE MNAILAZLE ROONIS
OF EACH SIZE RANGE

| ‘ l
{
|

PRIT A REPCRT OF THE
INFORMATION CALCULATED FOR
EACH ROOM SIZE INTERVAL

\

( RETURN )
e L e o




(ENTER)

NTAG=0

E I>NTOTAL 7 -
I=T4+ |7
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‘ ¥9CINT(8) sSAFTOT(7) sRMTOTC(7)sAVGINT(T7)s SIMYRSCPRMS(7)sCPSEAT(T)>»
*CPRMHR(?I,UNSATI(7),CPDFV(7),SUSIZF(7)sNDPFAF(7O)9NFAC(7%03a ﬂ
¥LFAC(250) s FACNAM{2C s4) sMATCHE (7) sNOTMAT(7) s PERMAT(T7)sNFACUL» {
‘ *trrwAT,EFF%AT,SUVVAX(2u)“ﬁFR€AT(7),RMDIFF(10,73?<K1P,55T0P,IEND"““”‘””‘”’“
i %I1BEGINsCOSTINsCOSTOTs ISIMYRSROUND s MROUND s SULOW sBLDPERS COQF1(7) s
¥NINT250VERSUSDINT (B8 3RMTOTD{T7 Y5 SULOWD, THTS™ 7 77777
1 REAL NRES,LRES,NBLDG,LBLDGsNRODM ,LROOM
SO RA R RR R R R R RR R RRRR R KKK RR IR TR R IR TR RIIARAR CH YRR NF RR R RHF TR R RW AR FFFH RN
INITIALIZF ROOM HOURS MATRIX
CHECKTO™SEE~1FAN"TNPUT " DTSTRTBUTION IS PROVIDED "FORTEACH DEPARTMENT AND™
ACADEMIC YEAR o IF ITEST= 1s AN INPUT DISTRIBUTION IS USED TO DIVIDE THE
FORECASTED ENROLUMENT "INTO™ THE VARTOUS ROOM STZE TNTERVALS.IF 1TEST=0»
THE FORECASTED ENROLLMENT 1S TNSERTED INTO A S1ZE INTERVAL SPECIFIED BY
THE AVERAGE CLASSTSIZE. T T
P A R S S S S O S UL R R E X R R R e
Do 1 1DPT=1sNDP '
DO 1 INTRVL=1»NINT1
RMHRSTIDPTS INTRVL)=0,0
1 CONTINUE
LABEL=C :
DO 3 I1DPT=1sNDP
DO 3 IYR=1,IACA
IF(ITESTCINDPTSIYR).EQ.C) GO TO 6 .
T LABEL=LABEL+1
GO TO 5

2 Yo EaXakaXaXa)

1
|

T k% %xﬁ%yn%x%nx*VA“*kw9%¥“%xx%¥i“%%n&»%%vynn*faxkxnxnwxxka*;¥¥%k A A
C ITEST=0 CALCULATE THE NUMBER OF SECTIONS IN AN ACADEMIC YEAR 8Y DIVIDING
C FORECASTED ENROLEES(ROLEES) BY FORFCAJTED CLASS STZE(STR)
C OBTAIN ROOM-HOURS RFQUIRED BY NULTIPLYIMG BY FORECASTFW

; C HOURS /W VEEK/ZSECTION(HL)Y s THEN INSERT IHIS REQUIREMEN INTO A ROOM
C _ SI1ZE INTERVAL DETERMINED BY CLASS SIZF. ~ o
TTTCR% R R A UOR VIR VE R SRR R AR S VR R R SR A R R, TR R R RS ELE

HREHEHR SR
| 6 TF(STRUIDPTsIYR)«N"4040) GO TO 66
“ ROMHRSTIDP T IYRT=0s7
i GO TC 65
TR G ROMHRS(IDPT,IYR)"HL(IDPT;IYR)”ROLCFS(IDPTaIYR)/alR(IDPI,IYR)'
65 DO 4 INTRVL=1sNINT1
o TT=INTRVL#1 ‘
- IF(STR(IDPT5sIYR)«LT«BINT(II)oANDSSTRIIDPT,IYR) «GE,
FBINTTINTRVEY VGO TO 77
4 CONTINUE
e RMHRS CIDP T s TNTRVLE ) =RMHRSTIDPT s TNTRVL Y +ROMHRS TTDPTYIYRY - 77777

GO TO 3

,i&r&e@iﬁq‘wm SRR MR T AT o,

3
‘
:
i
i
‘r
i




e AN o g T

sl O RAGE 2 OCT 81967

CHRAKAARERRREREE XL A FRHERRRR KGR SRR R SRR AR AR KRR SRR IR RESEREHERH R H R R R X H %R W %3
C TTEST=1TBREAK THE FORECASTED ENROLEES INTO THE VARTOUS SI1ZEINTERVALS BY
C APPLYING THE GIVEN INPUT DISTRIBUTION. CALCULATE THE NUMBER OF
O T T SECTIONS TREQUIRED BY DIVIDING BYTTHE MIDPOINT OF THE INTERVALS ™
C FINALLY COMPUTE THE ROOM-HOURS REQUIRED BY MULTIPLYING THE ,
T , NUMBER OF SECTIONS PER INTERVAL BY HOURSZSECTION/WEEK., ~~— =i
B R e R L Y O R T S L Y N R RO R RV TV VAV O VTSV
5 DO B TINTRVLETSNINTI™ , )
ROLEED(LABEL,INTRVL)=ROLEES(IDPTaIYR)*(DIST(LABELoINTRVL)/IOO.O)
S TAMIDPTC INTRVLY e e e w2 td )7
RMHRS{IDPT s INTRVL) =ROLEED (LABEL s INTRVL)#HL(IDPTsIYR) +
¥RMHRSUIDPT y INTRVL Y™ ™ 7~ "“
8§ CONTINUE
3 CONTINUE™ »
: C%a:-%%*%%% P R R R R R A a:--x-x--x—%-e(-%*-x-ae%*%-x-%**x--x-*%%e:-%x-%-x-%***% KR TR R W e W s 3t 3 %
T CTTTDETERMINET THE NUMBER 'OF DEPARTMENTAL "ROOMS OF EACH STZE RANGE REGUIRED BY
C DIVIDING BY THE DEPARTMENTAL TEACHING WEEK LENGTH AND APPLYING A DEPARI—
C 7 7"MENTAL 'ROCM UTILIZATION FACTOR. ADD ANY ADDITIONAL ROOMS REQUIRED BY A
C DEPARTMENT (SPECIFIED BY THE ARRAY ASSIGN)s AND DEDUCT A PROPORTION OF
C
C

4

§
!
:E

o SEMTNAR"AND"TUTORTAE"ROOM”REOUIQEMENTS'TAKTNGWKOGNfZANCEWOF"TH@MFﬁCTWTHﬂTi
VERY SMALL CLASSES ARE OFTFN HELD IN PROFESSORS-~ OFFICES. ’

b4

"""""""""" O O R LS R S R T T R T
DO 305 IDPT=14MDP
e DO B05 T INTRVLET g MINT I+ o o e memse s e oo e et
IF(DRUTIL(IDPT) eEQe0e0eORTEAWK (IDPT)WEQ0e0) GO TO 306
e (O P () B () ] T e e et e o D L
: 306 RROOMS(IDPTSINTRVL)=0e0
e st GO () B B e et e e e o e e e e e
307 RROOMS(IDPTs INTRVL)=RMHRS(IDPT s INTRVL)*(100+0/DRUTIL(IDPT) )% (1e0/
fe e e R T E AWK TDPT ) J e o o e o DT - -
ITFCINTRVLeEQW1)IRROOMS (IDPT s INTRVL Y =RROOMS (IDPT s INTRVL)I%¥( (10040~
T RAMTOFRF CIDPTY Y /1005 0V FASSIGN (IDP Ty ' T
305 CONTINUE

P b e i ww e RETURN ;
END _ L - —

95¥CARDS -




SUEROUTINE ( eENTER ) - UWIDE

\

CONPARE TOTAL ROOM-HOUR
AND ROOM REQUIRENZNTS
AGAINST TOTAL CRACE
AVAILAELE PER WEEK

CALCULATE SFACE UTILIZATION
AND MATCHNG STATISTICS

PRINT A WIVERSITY
WIDE RIATCHING REPCRT

S~—

Sub-{%@eﬂ@m

LECTURE ROOMS EVALUVATION OF ROCM~HOURS
SECTION ROOM SHORTACES . SECTION

[
(: RETURN )




. | C ENTER ) Ul

| | \

INTRVL=
T CNTRVL=1

INTRYVL>NINT] 7>

“INTRVL <
= TNTRVL -+ |

I2

N

\

TRMHRS(INTRVL)=0.0
URMS(INTRVL) = 0,0

} Y
! T IDPT =}

IDPTO>NDP?

| IDPT

I , = IDPT +|
"

<] INTRVL=| T
TNTRVL> NTNT |
7 F

; , INTRVL -
| = INTKVLN

¥

TRMHRS(INTRIL) = TRUIRS (THTRVL) +RMERS (TDPT, INT RVL.) f’?'
URMS (INTRVL) = URMS (TNTRYL) +RREAMS (TDPT, TNTRVL) |

Y Py
T INTRVL =}
INTRVL>NINTI P =
F NTRVL b
= Ir\v'r:%vt_R :{—l o~
4

\

DIFFHRITNTRYL) = RMHRTO(INTRYL) — TRIMHRS (TNTRUL)
DIFFRM(INTRYL)= RMTGTD (TNTRIL) — URMS(TNTRVL)
" HRUTTL (INTRVL)= (TRMHRS (INTRVL) /RMHRTO(INTRVL)) % 100. 0
HRDEV(INTRVL) = HRUTTL, (LNTEVL)~RUTIL.
HRLACK(TNTRVL) = RMIIRTO (LNTRVL)~(TRMHRS (TNTRVLY¥(100. ¢ /RUTIL))

—>1 INITR = INLT!|
+ .
| WRLTE | PAGE |
I
R INITE, INITZ,  [© ﬂ

‘ | I !
‘ 5 | |
| _HEADING |
600 .




:
| o , | T .LNTR\/L\-:-I Uz | |
TINTRYL SNT mi/

=

NTF\VL-. ] . .
=TINTRYL S

90

IT=TINTRYL+]

Y
WRITE

RMTETD (INTRVL)
DIFFRM (INTR‘/L)

BINT(INTRVLR
R

, BINT(IT),

MS (T NTRVL))
e |

601

/
WRITE

602 :

/

WRITE }
UTEAWK , RUTIL,

SULOWD
19

REACH=0.0
TIC=NINTI
NINT3= NINT| +]

{ ' _
2 s - ,
K>NINTI?

K=K+l
610

u3
609

N4

€l

"““"#_NINTZ% =NINT3 — |

IC= NIINT%




o S

KI=TC+1
Y
T IT =]
. IJ >NINTI?
IT =TT+l |
615

i

619

KT SNINT (7>

=
T~

DIFFRM(KT) >— a1

~—

614
ZDIFFRI(IC)-DIFFR m

DIFFRM(KT) =DIFFRM ( KJ) + DIFFRM(IC)

REACH=I.O
DEFFRM(TC)=0.0

€20

DIFFRM(IC) = DIFFRM(IC) + DIFFRM (KT)

REACH=:1.0 .
DIFFRM(KT)=0.0

613 y

KI=KJI+| 1<

615y
CHNTINUE

GIA
o 1 609
IC = IC+H!

@

-




3 o | UR u4 g
LA
g
| , | INTRVLONINT| 7
. F : P
F ' = TuiRu [
| 9
/
IT=INTRYL+]
/
WRITE
BINT(INTRVL), BINT(TT)
DIFFRM (INTRVL)
623
617
WRITE
24
?E, us| T INTRYL =]
i '
INTRVLONINT] 7
F INTRVL [ US
= INTRVL-F) | B
93
) - LT = INTRVL+|
(us) :




WRITE
: o BINT(INTRVL) y BINT(TI), 2
o | TRMHRS (INTRVL) yRMHRTO(INTRVL), >L£

. - | PIFFHRCINTRYL), HRUTTL(INTRIL),

| HRDEV(INTRVL), HRLACK (INTRVL)

~—625 _— =

oA\ '
c/

T INTRYL=] 4
 [INTRUL>NINTI? |
F- o
- = R
) 628

RMDIFF (TSIMYR, INTRVL) = DLFFRM (INTRVL.)

)

(:BETMRN:)




TPAGE T 1T o oCT 6 1967 | “f

’
kl

TCHEERH FRFHH R HEFT T o 0 W0 KA TR R R LR 2 R T R A R il
C. SUBROUTINE UWIDE. A UNIVERSITY WIDE SUMMARY AND REPORTING ROUTINE, IT |
C COMPARES FORECASTED "ROOM~HUURS AND ROOMS REQUIREMENTS AGATNST THOSE !
. C AVAILABLE, CALCULATES MEASURES OF SPACE UTILIZATION, AND GENERATES A ;
e UNTVERSITY MATCHING REPORT.
| (b L R R LR R R Ry Yy R T T XL LR Ry EEAEEEXERFHNNEUX X K****%'X‘%****‘

1 SUBROUTINE UWIDE " -

| COMMON BLDG(25093) sNBLDG(250) sNROOM(250) sCCOST(7) s SEATS(250) s

[ T¥NODEPT(250) s MREST 250 s NUPDTE (250 s 30F TT 2850 s SQPERSTZ25G7 S o
¥DEVIAT(250)9sBBLDG(25053) sLBLNDG(250) sLRODM (250 ) sROMEAN(T7) »

¥SSEATS(250) s LODEPT{250)YsLRES{250) s UPDTE (2501 ySSQAFT (2507 s T

¥NCHECK (250) s LCHECK (250) sRMTOT(7) s SEATOT(7) sRMHRTO(7) sRMHRS (1007 ) »

*¥ITESTU10059) sROLEES (100997 3STRU10039) sHLTI00 59 ) sROVMHRS (10059 s T

¥FACHRS(20497) sAMTOFF(100) sROLEED(25057)sDIST(25097) sBINT(8) s

1 ®FACRMST20 5 71 s AMIDP T U7 SURMS (7Y s DPNAME (10654 ) s TRMARS TV s NDT ST NDP

| ¥IACASNIMT1,UTEAWK , SUTILSRUTILsNTOTALSNTAG, INIT1sSTOREU(25C) s

yo ¥DRUTTL(100Y s TEAWKTTO00YV sASSTGN(100) ™ 5BLAPRI{10055) sAVGTSE (1067 s

¥REMRMS(100,7) sRROOMS(10057)sSUTILZ(250) NPRIOR

FRMSASN(T7) sDIFFHR{7YsDIFFRM(7Y s HRUTTL (7) s HRDFV (7Y s HRLUACK ()

¥9CINT(8) sSQFTOT(7) sRMTOTC(7)sAVGINT(7)s SIMYRSCPRMS(7)sCPSEAT(7) »

FCPRMHR U7V s UNSAT T (7Y s CPDEV (7Y s SUSTZE Ty yADPEACT20) s NEAC (2507 s

*LFAC(ZSJ),FACKAM(20,4)91ATCHE(7),NOTMAT(7),PERMAT(7),NFACUL, )

THREFFMAT sEFFSATYSUMMAX (207 s PERSAT (7) sRMDIFF (10,7 sSETPsSSTOPYTIEND ~ "7

#IBEGINsSCOSTINsCOSTOT s ISIMYR s ROUND s MR ROUND s SULOWSBLDPERSCSQFT(7)s

#NINT220VERSUSDINT(E)Y sRMTOTD (7Y s SULDWD - THIS 7 ’
REAL NRESsLRESsNBLDG»s>LBLDGsNROOMsLROOM

R R N R T R R o R R R s R o R R o % o R K R R N T R R RN R N R N E R E AN R W53
C _ _ THE FOLLOWING INFORMATION IS CALCULATED. _AND REPORTED ON A UNIVERSITY WIDE
C BASTS,.
. C TRMHRsfmTOTAL ROOM~-HOURS REQUIRED IN EACH ROOM SIZE INTERVAL ]
C URMS = TOTAL NUMBER OF ROOMS OF EACH ST1ZF REQUIRED
C ... DIFFHR= TOTAL ROOM-HOURS AVAILASLE MINUS TOTAL ROOM HOURS REQUIRED o
C - DIFFRM=" TOTAL ROOMS AVATLABLE MINUS TOTAL ROOMS REAUIRED
..€ HRUTIL= UNIVERSITY ROOM-HOUR UTILIZATION
C HRDEV = DEVIATICN OF HRUTIL FROM THE EXPECTED UNIVERSITY ROOM UTILIZATION
C HRLACK= THE ACTUAL SHORTAGE OR EXCESS OF ROOM-HOURS BY SIZE INTERVAL
B R R I R TR R O R R e R A S T A AR R vy A SV Vv Ve

DO 12 INTRVL=1sNINT1

TRMHRSTINTRVL Y =0,0
URMS (INTRVL) =040

12 CONTINUE

DO 11 IDPT=1,4NDP

DO 11 INTRVL=1,NINTI

TRMHRS(INTRVL)*TRMHRS(INTRVL)+RNHR S{IDPTsINTRVL)

URMSTTINTR /L) =URMS ( INTRVL Y +RROOMS ( 1DPT 5 INTRVL )

CONTINUE

BOT 14 INTHULE 1y NTNT L = = o o s mom e, -

DIFFHR{INTRVL)=RMHRTO(INTRVL)~TRMHRS(INTRVL )

_ DIFFRM(INTRVL) =RMTOTD(INTRVL)=URMS({INTRVL) 7~

HRUTTL (INTRVL) = (TRMHRS ( INTRVL)/RMHRTO(INTRVL) ) %10040

HRDEVUINTRVDY =HRUTTLCTNTRVL Y ~RUTIC T ™

HRLACK(INTRVL) =RMHRTO( INTRVL)=(TRMHRS (INTRVL)*(100¢0/RUTILY)

14 CONTINUF ™~ " T

P
P

| O R e L P R R R P R
T TC "PRINT A UNIVERSTTY WIDE MATCHING REPORT FOR ROOMS,  ~ =7 " i e
| O CHHRRRRFERE R R IR ARSI E KRR KRR I E IR R R R H I RHR KRR RSN KK

INTT2=INTTI#+Y } -
WRITE(65,600) INIT1,INIT2

!

TUTTTB00T FORMAT (1HI /47X 5 23HUNIVERSTTY " "OF "TORONTO/ /37X 44HC s AeMab JUTS Y 81
HYLATION  PLANNING  ANALYSIS///53CX3s59HUNIVERSITY WIDE MATCHING RE




— B RGE T T e e e e
*PORT FOR LECTURE ROOM FACILITIES/330Xs50Hezrrormocnanmnarnsasanmssss
| Ao s m=msssss=ssssssessnosswssssanoas/ 53X, BHTERM o A L PR —
" » 41Xs36HLECTUREs SEMINAR) AN
*D TUTORTAL ROOMS/ 341X s 36H~mmmmmmmm m o oe e 7

*¥5X s T4HSTZE (STUDENTS) s 4Xs TH#* 94X s 2 1THTOTAL ROOMS AVATILABLEsZLXs1H% s
*4X531HFORECASTED TOTAL ROOMS REQUIREDs4Xs1H%s4X s 12HDIFFERENTIAL/ s

¥EX 9] BH——m s T =y 1H%y 29 H~===o il ’
¥IH® s 39— S - P1H¥ 9 16H -~ m =
L
DO 90 INTRVL=1sNINT]
TJEINTRVLF] ” T I
WRITE(6s601)BINT(INTRVL) sBINT(1J)sRMTOTD (INTRVL) sURMS ( INTRVL) s
*DIFFRMITNTRVL)
601 FORMATI(5XsF5,094H TO sF5, 0s4Xs1H*911X9F641912Xs1H*s16X9F6, 1517Xs
¥IH* s 7X5F6, 1) 7T o
90 CONTINUE .
TWRTTE(65602) T ’ T
602 FORMAT(5Xs]18H~==m——=~~ 9 1H* 9 29H~~~mmmm |
¥y TH¥ 3= == o= mm s A s 1H* ;
¥]H— == e e ) 5
WRTTE(6988)UTEAWK,RUTIE?3ULOWD"”“*““'”""'W”"””““"m”"wm*“” T
88 FORMAT(//1Xs51HNUMBER OF ROCMS CALCULATED USING A TEACHING WEEK OF |
| ¥F6e 196H HOURS/ IXs33HROOM ™ UTILTZATION PARAMETER SET ATF6.1% T
g ¥8H PERCENT/1Xs33HSEAT UTILIZATION PARAMETER SET ATF6els |
! ¥EH PERCENTZ7) T o - »
; C%%%%x%%%y*%%yﬁyxy%*%%%%%%*%%%«%y%%w**%%vy%%*%%kxﬁxa RRERREREEAXRRERRHRAL R RS A RS
T C IF ROOM REQUIREMENTS TN CERTATN INTERVALS EXCEED THE NUMBER OF ROOMS ~~
i C AVAILABLE, THIS SECTION EVALUATES THE POSSIBILITY OF SATISFYING A ROOM
'C SHORTAGE BY USING ROOMS OF A LARGER SI1ZE. THIS RECOGNIZES THE FACT THAT
C SMALL CLASSESs IF NECESSARY, COULD BE TAUGHT IN A LARGE ROOM BUT WITH A
C CORRESPONDINGLY LOW SEAT UFILILATION.
CHRE TR E R R AR R AR R RN B R e R N e S I e 3 3 3 3 e ¥ %%%Z‘é%*%-}\-‘n’*xti* HWHERRR R HRNNNn éf-)(ﬂ%_
REACH=0,0
IC=NINTL )
NINT3=NINT1+1

DO 610 K=1,NINT1
IF(DIFFRM(1C))6115609,609
611 NINT3=NINT3-1
IF(IC.EQ.NINT3) GO TO 609
KJ=1C+1 o _ S
DO 615 1J=1sNINT1
IF(KJeGT4NINT1) GO TO 609
IF(DIFFRM(KJ)) 61346135614
614 IF{~DIFFRM(IC)~DIFFRM(KJ) 161956192620
619 DIFFRM(KJ)=DIFFRM(KJ)+DIFFRM(IC)
REACH=1,0
DIFFRM(IC)=0.0
60 TO 609 o e
620 DIFFRM{TC)Y=DIFFRM{ICI+DTFFRM(KJ)
g REACH=1,0
{ DIFFRMIKJ)Y=0,0
| 613 KJ=KJ+1
615 CONTINUE™ " — e
-~ 60§ 1C=1C-1
IFITCTEQR O GO TO 818
610 CONTINUE

B S b S R b S e R e R R S R R S R R R R A S R S S R SYR VIV NV VVEVEVE VISV

C PRINT A RFPORT OF THE EVALUATION OF SHOhTAGFS OR SURPLUSES OF ROOMS IN TH

L TR IR e e A —— ket 4 e S8 - e 4 - - .‘.q




em—— v et e i gmies e e ma - A e g e St g L g e e e L A e e« et 2 e e 3 s+ e et e ot <o s o porm s+ + o emree e @

—gim o PAGE. 3 _0CT_ _ 6.1961 ; I
C VARIOUS SIZE RANGES., IF THERE IS A SURPLUS OF ROOMS IN EACH SIZE INTERVAL:

C PRINTING OF "THE "REPORT IS"SUPRESSED
c**xe KW F NN H R R R RN NR SRRy S eﬁ*w%—x%%ymx%%ny* EH e R W N R SR W R RN NNN R R W NN

18 T IF(REACHGEGL040) GO TO 617 T T

WRITE(696271) |
TTTTTTT821  FORMAT (/71X 11 7HSINCE " SEMINARS s~ TUTORTALS Y AND LECTURES MAY "BE "HELD
¥ IN A LARGER ROOM (WITH A CORRESPONDING DROP IN SEAT UTILIZATION)S §
*¥/1X563H THE "ACTUAL" OVERAGES "ORTUNDERAGES " BY "SIZE"RANGE "ARETAS FOLL ™~

¥OWS=//)
-t e ~—~v—~-—-—-——-—————-—-—wR IT t ( 6 , 622 ) SR . s B b IR ey v e o
622 FORMAT(5x,14HSIZF(STUDENTS),5X,28HACTUAL OVERAGES OR UNDERAGES/ »
IR -9 €% Y * E T Ay 3 ¥ T Hoyoie it putpopmpaaions o )

DO 91 INTRVL=1sNINT1

TJ=INTRVL+1 7~ 7777 ‘
_WRITE(65623)BINT(INTRVL)sBINT(IJ)sDIFFRM(INTRVL) !

ot 1 b S

623 FORMAT(5XsF54094H TO 5F5,0516XsF6 1)
91 CONTINUE

B e e L R X oL R s T A R VR A i O Ay A Ay v T FHEEREY
C PRINT A UNIVERSITY WIDE MATCHING REPORT FOR ROOM-HOURS, ;
R R R R R R R R o S o R R R R o S S W R A W R AW WA R R YRRV YT Rwy

!
617 WRITE(65624) _— | ]

T 6247 FORMAT (/51X 16HTOTAL ™ ROOMEHOURS /5 1X5 1 H==m<mmm™ ™ wm oy gy e
*14HSTZE(STUDENTS) 51X 1H* 5 1Xs BHREQUIRED > 1X» 1H% 51X 5 9HAVATLABLE »1X |

T TR LHY S IXS 12HD TFFERENT TAL 3 IX 5 1H#5 1X s TTHUTTUTZAT FONS TX s TH® 3 TXs 26 HDEV S ™ """

*FROM EXPFCTFD UTILIZ.’1X91H %9 1X 9 28HFEXPFCTED OVERAGF OR_UNDERAGE/

T R K ] GRS S e e — I TR 0= S S S S ey T ST SRR LTI siRF T
el 8 TH¥ 5 1 FHmm e m o e e me e 3 1H¥% 5 2BH-~mmm e o ?
2\ L\ St TUITITIISIT T MR i
DO 93 INTRVL=1,NINT1
T TS INTRVLA T T e

WRITE(6,6?5)BINT(INTRVL),BINT(IJ)sTRMHRS(INTRVL),RMHRTO(INTRVL),
¥DIFFHRUINTRVL) sHRUTTLTINTRVL) sHRDEVTINTRVL Y SHRLACK TINTRVL Y
625 FORMAT(2XsF540s4H TO 3F5e091Xs1H%s1XsFB8elslXslH¥31XsF8al, 2X 9 1H%

| *2XsFBelshXy1H¥93XsF6alshXslH%s11XsF6al,11Xs1H* 311X yF8al) el
93 CONTINUE
CWRITE(6,626) ~ - - B .
626 FORMAT(2Xs15H=m~mmm e ~ 3 1H¥ 3 10H=~=———m e s TH¥ 91 1H~====mm e )
F ¥ T G T oSS S S TR 1R mm == ——o oo e s TH* 3 7 gH- - oo === —=oo oo
Fmm e e s TH¥ 3 29H~m =~ — e o e )
e e T T B B2 T RUT T S T TIIET I AT I ) .
627 FORMAT(/1X523HEXPECTED UTILIZATION OFF641568H PERCENT IS BASED ON
TTTTTTTUUTTU % THE "SCHEDULING SOPHISTICATION OF THE UNTVERSTTYY ™ ' o

DO 628 INTRVL=1sNINT1
RMDIFFIISIMYRSINTRVLY=DIFFRMUINTRVL)
628 CONTINUE
e8 DT URN - om e
END

TE5FCARDS ~ | | -




\ : SUBROUTINE C ENTER ) MATCH

A
CALL SEARCH TO MATCH
ROOM REQUIREMENTS OF
EACH SIZE FOR EACH

DEPARTIVENT

l

| ‘ CONTROL SUCCESSIVE

| | SEARCHING THROUEH

| | EACH DEFARTIZENT'S
LIST OF EULDINGS

l

CALCULATE VARIOUS iy ————
sTamsTICS G ROOMS || Room PooL
RERIAINING IN THE STATISTICAL. REPORT |
CENTRAL ROOM PGOL e
PRINT MATCHIXG PRINT REPORT OF
EFFICIZNCY FOR CALCULATE THZ SEAT UTILIZATIONS
EACH ROOM size [ | EFFICIENCY OF THE <zt cOMBPUTED DURING THE
! INTERVAL MATCHING PROCESS MATCHING PROCESS

N

CALCULATE THE PERCENTACE
> OF ROQGIMS MATCHE
IN EACH BUILDING

l o

PRINT
PERCENTAGE
MATCHE

| ...
) | CRETUR’N )




i (ENTER ) Mi

Y

1 T TDPT=|
F IDPT >NDP?
: ToPT = TDPT + |
| 510

) INTRIEZL — |1

INTRVLONINTI P

- i INTRVE F
? ‘ = INTRVL 4|
2 510

Y

REMRMS(IDPT, INTRVL) = RRESMS(IDPT, INTRVL)

/
T =
I>NTAG T

{ T =T+
| ST

Y
L CHECK@)=0

STEREU(T) = 0.0

\ p
INTRVL =1 ;'

M3
C — ~
—! NTRVL >NINTI 7
INTRVL et M3
= INTRVL -+ D
500
\
RMSASN (INTRVL.)::Q_O
ITERAT= |
ICPUNT = |
II=TINTRVL 4|
u 4%5
- | 502 / / \S02
MR < T IDPT =|
= TDPT ?
NDP
F ’ - e /M2
IDPT = TDPT+ A

S0l
> M2
(=)




REMRMS (ZDPT, INTRVL)< =" Mz
T

CALL SEARCH(INTRVL, IT, TDPT, ICAUNT, FAUND, ITERAT)

REMRMS(IDPT, INTRVL) = REMRMS (IDPT, INTRVL) ~1.0
RMSASN (INTRVL)= RMSASN (INTRVL) + 1.0

TCHUNT = |

501 Y Y
CENTINUE >

- B/ y

M3 T IDPT =|
200 IDPT >NDOP 7

IDPT =IDPT +1

503

CONTINULE

. S04 (
| ITERAT =ITERAT + |

| TTERAT = NPRITER




S
TICHUNT = | _”‘%oz
M2\
;%2'/ 500 o
CONTINUE [ D
YN |
c/ ‘
T W
. INTRVLSNINTI ?
o
::INJ‘;NFT&V.L%-(
515
TT=INTRVL +1
/
CPRMSCINTRVL.)= 0.0
CPSEATENTRVLD)= 0.0
CPRMHR(INTRYL)= 0.0
Ve
T K=1
K>NTAGT
F
Kektl [
518
£ SSEATS(K)SBINT(LT

oy AN
’K\./ ., %
SSEATS( )5 EINT (INTRVL)
LCHECK () =0
?

CPRMS (INTRVL) = CPRMS (TNTRVL) + 1.9
CPSEAT(INTRVL) = CPSEAT (INTRVL) +SSEATS (K)

CPRMHR(INTRVL) = CPRMHR (INTRVL)+UTEA WK ~LRES(K)

SIS Y

> CENTINUE

Y

T INTRVL. = |

TINTRVL SNINT]?

INTRV &S
:INTF:y!- + IL

- 817

J

4

UNSATI(INTRVL)=0.0




Lacaums srruaspmorsa -

d , T IDPT =1
. IDPT SNDP?

LDPT =TDPT+]
518

—> INTRVL = | T

INTRYL SNINTI 7

INTRYL. ~
= TNTRVL.+|
518

M4

-
A

UNSATI(INTRVL)=UNSATL(TNTRYL)+REMRMS (IDPT, INTRY L) <

WRITE

L 540 T

I>NTAG 3

L=
S19

WRITE
(BBLDG(T,K), K=1,3),
LBLDG (L), LROOM(T),
SSeATS (L), LRES(L)

541

NEINCP = NEINCP -+ | ]

sS4y
CONTINUE

EFFSAT= 0.0

¥
!
!




TR AT REeCR R T U S S

R

!
|
4
F)
i
|

rff-»

T INTRVL.=]

INTRVL DNINTIT

INTRVL (<
= THTRVLE + 1

520

CPDEV(INTRVL)= CPRMS (INTRVL) ~ UNSATL(INTRVL)
PERSAT(INTRVL)= CPRMS (ZNTRVL)/UNSATT (INTRVL}KI00.0

-
PERSAT(INTRVLY=100.0 |

PERSAT (INTRVL)>100.0 7

F

ra
\

EFFSAT = EFFSAT-+PERSAT (INTRVL)

N

EFFSAT = EFFSAT /FLAAT (NTNTI)

) \

WRITE ____f§u’r7\ﬁ/ﬁ“\? OF |
7 kANMA;CHE'D | __

REPMS |

542 |BY SI2E RANEE |

E2

T INTRYL=

INTRVL >NINTL P =
— TNTRVL.
= INTRVL.+|

521

Y

L= INTRVLA

\
WRITE
BINT (INTRVL), BENT (LT),
CPSEAT (INTRVL), CPRMS(INTRIL),
UNSATE (INTRVL), CPDEV(INTRYL)
543

'3 \ — - d—— ———

WRITE | _TNUNBER oF RoAS |
NEINCP. | REMAINING '
544 [ IV CENTRAL Pl |

Mo

SRR

RN o R R

% & o




; } , : . Mé !
] T TiRViL= f
? INTRUL >NINTI? :
‘ [ F |
\ INTRVL.
, STnTRUL IS

e | ' 570

>{I7= INTRUL +1 |

f
SUSTZE (INTRVL)= 0.0

K=I T
K>NTAG

gl | el

K= K+1

S70

T SSEATS (O CBINT(r3)
SSEAT BT\
TS(K) > BIA F(INTRVL_)
STEREU(K) >0.0
?

/

57§ |
SUSIZE (INTRVL) = SUSIZE (TNTRVL)+ STHREU (K)

]

1

WRITE
EFFSAT

o =

L | PVERSU= 0.0

M7 T LINTRVL =1

INTRVLS NINT/ 7 ' l a
F INTRVL V”

=INTRVLE1
. = A

Y

SUSIZE (INTRVL)=100.0
l

, ' -
| -




(i
S60

> SUSIZE (TNTRVLY = SUSIZE (ENTRL) /RWMT @ T(INTRVLY - CPRAS (TNTRVL))

‘ AN

0y

B6(
BVERSU = @VERSY +SUSTZE (INTRVL)

WRI(TE.
PERSAT (TNTRVL),
INTRVL.
9490 _

Ui
M6\ " —

\
BVERSU =@VERS U /FLEAT(NINTI)

N

e v - S —— —— ——

\
WRITE it ' SEAT l
|@ /"‘”"L_T_-'L_TL-EZ:_ 1577 UTILTZATION |
- L _REFPRT

mo—— ——.J

y

T INTRVL=|
INTRVL > NINTI P =
F ~—INTRVL |
= INTRUL + IL -

IT = INTRVL -1

\
WRITE
BINT (INTRVL),
BINT (IT),
SUSIZE (INTRVL)

S {

|

|

{

|

I

|

i

573 ;
| |
|

|

|

|

|

WRITE | AVERAGE SEAT |

OVERSU <-————: UTILLZATIGN ;
gVER ALL. STZE

5495 L INTERVALS

S e



TNTRVL =|

INTRVLONINTI 7

INTRVL
= INTRVL +1

A

310

\

MATCHE (INTRVL)=0

Y

IDPT =l

IDPT >NDP T
IDPT=TDMT +]

310

)

M¢

MATCHE (INTRYLY = MATCHE (TNTRVL)+INT(RRASNS (LDPT, TNTRVL))

M

Y
WRITE

582

EFFMAT=0.0

INTRVL=1

INTRVL SNINTI T

INTRVL
= INTRY Lo+l

M3

574

’

NGTHMAT (TNTRVL)= O

43




. WELe@h S N MORT TN e T

 D6Z v

Mg PERMAT (INTRVL)=100.0

»
2

PERMAT(INTRYLY=100.0~(FLESTNSTIAT( INTRVL)) /FLGAT (MATCHE (ENTRVLY) % [ 00.0)

563 Y
EFFMAT = EFFMAT +PERMAT (IHTRVL)
\
[r3 =znTRVL +1
X I~ AATCATNG T
WRITE Skt EF/;'ICQ?LEh!CY ,
BINT(INTRVLY, g_ REPSRT |
BINT (I7), T T T
PERMAT(INTRVL
‘ o Mg
DN A
B/

\
EFFMAT = EFFMAT /FLOAT (NINT 1)

Y
WRITE
-

&1/—~

XCHUNT =1.0
XASIGN=¢,0
NTAGA =NTAG |

Mo T

T =|
T >NTAGAT

F /o]
N2

T =T D
576

@_yyl?
577

F

Mg




XASIGN = XASTGON +l.c3
L

578 (

XCBUNT = XCHUNT +/.0
I

LCHECK(T)=07

XASIGN= XASIBN +1.0

| XASIEN= XASIGN +1.0

o,

579 A

Y

WRITE
(BBLDG(T, k) K=1,3),
BLDPER

| BLDPER =~(XASTGN / XCEUNT }#100.0 |

( RETURN )

XCAUNT=1.0
XASIGN =0.0
576 Y . o
CONTIMUE
>LQ5 = D
) |
c/ Y

Mio
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]

c****%%&%%%%%¥¥¥¥¥¥¥¥¥%¥¥¥¥¥¥¥¥%%%%%%%%¥¥%¥¥¥¥%&%&%*%*%%%%??%%%%%%*%%%%%%%%&%#%%
SUBROUTINE MATQHaWWA“BQHTLNQWIQ“MAIQH“PEEABIMENIAgwRQQMWBEQPLREMﬁNléwwm“m
AGATNST SPACE AVATUABLE TO THAT DEPARTMENT ON CAMPUS. THE SUBROUTIWNE CALLS
SUBROUTINE SEARCH TO EVALUATE IF THE CORRECT SIZE AND TYPE OF SPACE iS
PROVIDED'IN ‘A DEPARTMENT sS "HOME BUTLDING OR A NEIGHBOURING BUILDING: ;
THE ROOMS LEFT IN THE CENTRAL ROOM POOL AFTER MATCHINGs THE UNSATISFIED |
~ ROOM REQUIREMENTS™ AFTER  MATCHINGS EXPECTED "SEAT UTTLIZATIONS FOR MATCHED ~
ROOMS OF EACH SIZEs THE EFFICIENCY OF THE MATCHING ‘PROCESSs AND THE
PERCENTAGE "OF"ROOMS MATCHED I'N EACH BUTCNING ARE REPORTED:
**-Y:-K-%%-X--X—-X-%s’-%’r%(-%-X--)(-—X--X-%-X--X—*%%%%*%%%*%%%%%%%*%%%%*%%***%%**%%%*%%%*%*%%%**%*%%%%**%*%—X
—=SUBROUTINE MATCH " - e oo R TR TR PR AR AR R .
1 COMMON BLDG(25053)sNBLDG(250) sNROOM(250) CCOST(7)s  SEATS(250) s
T T TNODEPT(2507) s NRES (2501 sNUPDTE(250) s SQFTT250) 5SQPERS(250) 5 B
; *DEVIAT(250) 9sBBLDG(25053) sLBLDG(250) s LROOM(250) sROMEAN(T7) »
*SSEATS(250)5LODEPT(250) sLRES (250 VsLUPDTF (250§ 5SSQET(250 15"
¥NCHECK(250) s LCHECK(250) sRMTOT(7) s SEATOT(7) sRMHRTO(7) sRMHRS (10057} »
¥ITEST(10059) 5ROLEES(10059)sSTR110059) sHL (100591 5ROMHRS (1G059)5 ~
¥FACHRS(20457) s AMTOFF (100) sROLEED(25057) sDIST(25057) sBINT(8) »
THFACRMS(20,57) yAMIDPT(7) sURMS (7) yDPNAME (10054 ) s TRMHRS (7)1 SNDISTsNDP 3
¥IACASNINTTSUTEAWK s SUTILSRUTILsNTOTALSNTAGs INIT1sSTOREU(250)
*DRUTILriooy;TEAwrrioorsAserN<1007”“¥QLﬁbR71106;ST?xvnTSSTibO?VT?*““““””“j
| *REMRMS(100457)sRROOMS(10057)sSUTILZ(250) s NPRTIOR s ;
JW_WWWMWMW*RMSASN(7);DIFFHR(7);DIFFRM(7y;HRUTIL{7’;HRDHV(7Y§HRLACKT?ymmwwwwwmw»m_~»ml
¥9CINT(8)»SQFTOT (7) sRMTOTC(7)sAVGINT(7) s SIMYRsCPRMS(7) sCPSEAT( 7,
TKFCPRMHR (7) sUNSATI(7)5CPDEVI7)3SUSIZE (7] sNDPFAC (203 MFAC (250 s = ~ "=
*LFAC(250) s FACNAMI2054) sMATCHE(7) sNOTMAT(7) s PERMAT (79 s NFACUL »
e *EFFMAT%EFFSKT!SUMMAX(20)JPERSAT(7T?RMDTFFTiO;7T?SKTP?SSTOP?TENDs
% ¥IBEGINsCOSTIN»COSTOT ISIMYRsROUND s MROUND s SULOW s BLDPER s CSQFT (7 ) »
REAL NRESsILRESsNRLDGsLBLDGsNROOM s LROOM
B o b 2 2 L T R B T e e sy
C CREATE AN ARRAY DENOTING THE DEPARTMENTAL UNSATISFIED ROOM REQUIREMENTS.
C SET 'EACH ROOMsS CHECK BIT AND STORED SEAT UTILTZATION TO ZERS.
c**%*%%****%%%%**%****%**%%****%**%%*%%%%%%***%%**%%%****&%ﬁfﬁﬁfﬁﬁ&%%%**%%%*;*?e
777 DO 51G IDPT=13sNDP
DO 510 INTRVL=1sNINT1

[
d
‘

NANA

s NalaXala)

i Berpem it em b b 8

T T REMRMS(IDPTs INTRVL)=RROOMS ( IDPTs INTRVL ) .
510 CONTINUE
DO 511 1=1sNTAG
LCHECK(1)=0 L o e

~ STOREU(1)=0,0"" ~
511 CONTINUE

B R AT L e S S R A A A Ry g i e AHCTE
e ANITIALIZE ITERAT= THE NUMBER OF COMPLETE ITERATIONS THROUGH ALL

" TDEPARTMENTS ~ T - T
ICOUNT=_THE NUMBER OF ITERATIONS OF SEARCHING FOR A GIVEN
e LIS THE RONEES

1
A S e R T T R S AR R SR S SR A VSV

| DO 500 INTRVLETININTT — == - Bl
: RMSASN(INTRVYL)=C40

] ITERAT=T o

ICOUNT=1

aRala!

SN

; I'J=TNTRVL+1
| CHRERRARR R R RN R RN E IR RR SRR R R IR R KRR KRR AR IR R A HER R RN R R SR H R R RN SR XN S22

T CTTTTTONLY AT GHOLE TNUMBER © OF "ROOMS WILL "BE MATCHEDTY CHECR TO 8EE TF THE "NUMBER
C OF REMAINING ROOMS(REMRMS) 1S LESS THAN ONE. IF S0, GO TO THE NEXT

C DEPARTMENT S "OTHERWISES "SEARCH FOR ™A™ RODMY "1 FA"ROOM TS "FOUND; “REDUCE “THE ™
C DEPARTMENTAL ROOM REQUIREMENTS BY ONE AND ADD ONE TO THE NUMBER OF ROOMS
TTTTTCT TTTASSIGNED INCAN CINTERVALW TFONOROOM IS5 FOUND; GO TO THE NEXT DEPARTMENT.
C THE SUBROUTINE MATCHES ROOMS ONE INTERVAL AT A TIME, SWITCHING TO THF
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f . U S e e e ke 2 ot ettt s e s et e ~mtn s 8 4t e e hn e e e we ki emeee e e e« retn s son ameeimn smpes omn 2 mneen o e

C NEXT INTERVAL IF ALL DEPARTMENTAL REQUIREMENTS IN THAT INTERVAL ARE

C SATISFTEDs ORTALL AVAITLABUE "ROOMS 'TNTANTINTERVAL "ARE ASSIGNEDs ORTHE —

C NUMBER OF SEARCHING ITERATIONS 1S GREATER THAN NPRIOR,

N R R R o O R Rk R VA T L G v R R A A A VAE o O T R 2 R VA A D R vy
502 DO 501 IDPT=1sNDP

TFIREMRMS{IDPT s INTRVLY 4LT,1,0) 6O TG 501 "~

CALL SEARCH(INTRVLsTJs IDPTsCOUNTsFOUNDs ITERAT)

IF(FOUND.EqG.0.0) GO TO 501 77

EEMRMS(IDPT,INTRVL)-REMRMS(IDPT INTRVL)~1, L

RMSASNTINTRVLY=RMSASNIINTRVLY+1.,0 77777 o

IF LRMSASN(INTRVL) «EQ.RMTOTC(INTRVL)) GO TO 500

TEGUNT ST - et LI INIRVL)

501 CONTINUE

*1

*I

e -

IF(REMRMS(IDPT,INTRVL).LT »1,0) GO 70 503
GO TO 504
503 CONTINUE
e
504 ITERAT=ITERAT+1
IFTTTERATGT NPRIORYGO TO 500
ICOUNT=1 |
COTOTE T S ) A g S P .
500 CONTINUE |
N L R R T s R L Lt L S ey RS e T R LRE NG R KT FRE R R HRH
: PRINT A LISTING OF THE ROOMS REMAINING IN THE CENTRAL ROOM POOL AFTER
MATCHING AND "THE FOLLOWING  INFORMATION =7 I
CPRMS = THE NUMBER OF ROOMS BY SIZE INTERVAL IN THF CENTRAL ROOM POOL
CPSEAT="THF "NUMBER OF SEATS BY SI1ZE INTERVAL IN THE CENMTRAL ROOM POOL
CPRMHR= THE NUMBER OF ROOM- HOURS BY SIZE INTERVAL IN JHE CENjJRAL ROOM POO%
UNSATT= THF TOTAL UNSATISFIED ROOM REQGUIREMFNTS RY SI17F INTERVAL(INCLUDES
FRACTIONAL ROOM REQUIREMEMTS AND UNMA | CHED ROOMS)
NOTNCP="THE NUMBER CF ROCVME  INTTHE CENTRAL KOOV BOOL
CPDEV = THE DIFFERENCE BETWEEN CPRMS AND UMSATI
Rk A AR R R R R R R RS R R R R e R kL R R R X R A AR RS
DO 515 INTRVL=1sNINT1 :
TETNTRVLET -
CPRMS(UINTRVL)=040 i
CPSEAT(INTRVLI=0,0 , ' .
CPRMHR(INTPVL)—O}Q B
DO 515 K=14NTAG
IF(SSEATS(K) oLTeBINT(I1J) e ANDGSSEATS(K) WG GESBINT(INTRVL) « AND,
*LCHECK(K) (EQ.C) GO TO 516
GO _TO 515 S —
516 CPRMSTINTRVLj=CPRMS({TINTRVL)+1.0
CPSEAT(INTRVI ) =CPSEAT( INTRVL)+SSEATS(K)
CPRMHRCINTRVL)=CPRMHR { INTRVL)+UTEAWK~ LRES(K)
515 CONTINUE , L
| DO 517 INTRVL=1sNINT1
; UNSATTLINTRVL) =0,0
? 517 CONTINUE
e DO 518 IDPT=19NDP
DO 518 INTRVL=1sNINT1
UNSATICINTRVL) =UNSATI CINTRVL)+REMRMSCIDPT s INTRVLY
518 CONTINUE
WRITF(69)40)

___—--m_u

|

|

dnnnhnnnnn

X
>‘<,
Ac
x
R
ST, S~ S

¥ AFTER 4ATCHING/931Xv03H _______________

b e e

& K ~/7330Xs13HRUTLDING NAME s 4X s 0HBLNDA. NOGs3Xs
3 #8HROOM NO4s3Xs5HSEATS3X s 16HRESTRICTED HOURS/ 930X s 13Hmmmmmmmmm e
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. —— o —— gt e e
X

j ¥ 94X 9 QHm—mm e 93X 9 BH==—m e 93X s GH———~—~ 93X 9] pH-~mmmm e )
NOTNCP&#0 ™~ - ‘
. DO 519 1=14NTAG

" TTIFCLCHECKITIWNESO) GO TO 519 "~ ~ === e Bt
« WRITE(65541) (BBLDG(15K)sK=143)4LBLDG(1),LROOM(1)ySSEATS(I)sLRES(T) ;
T4 FORMAT (28X 9 3A6 54Xy AL s DXy AGYEXSF SNy IR FL s ) : -
: NOINCP=NOINCP+1
T Y9 CONTTNUE , - —
: EFFSAT=0,0
DO"520 INTRVL=1sNINTY == T T e ' - -
CPDEVUINTRVL ) =CPRMS( INTRVLY~UNSATI{ INTRVL )
§””"“C*%***%*********%********%*******%**%*%***%**********%%*******%******%**********
: C CALCULATE THE PERCENTAGE OF UNSATISFIED ROOM REQUIREMENTS THAT CAN BE
. CTTTTTSATISFIEDTRY ROOMS LEFT IN THE CENTRAL ROOM BOGE T |
% C EFFSAT REPRESENTS THE AVERAGE OF THIS PERCENTAGE SATISFACTION OVER ALL .
¢ TGIZE INTERVALS . ~ = s e D22 RN AR DAL ISIACTION OVER ALL ]
f‘ CHRERERERRRRI LS RRL ISR S SRS HR 'X-%%(-%*%-X-%*—X--)'c%’.-%-3(-—)(-%’,H%*%*%%%%**%7“:%%*%%%%%*—X—-X«»X-%—X TR WK RSN K
T TTTTTTTTTPERSAT UL NTRVLY =CPRMS ( INTRVL ) ZUNSATT CINTRVEY%300,0 " "
IF(PERSAT{INTRVL)4GT4700,0)PERSAT(INTRVL)=100,0
! EFFSAT=EFFSAT+PERSAT (INTRVL Y h ;
| 520 CONTINUE :

§ i ooy o e e

E - - "‘"E'FF'SATz E“F’FSAT / F"EO'A T“'J‘I ’N"T"'l") e e L e R T SIRTT T RS TR e e e e e s — ihtdnddaakadn st
5 __ _WRITE(6s542)
542 FORMAT(7// 547X 23HBREAKDOWN BY STZ

ety //35X914HSIZE(STUDENTS) 55X s

T T XM T REMATNTNG S 5X s 27HTOTAL UNSATISFT

*/)

T B0 521 INTRVL=1sNINTI —
IJ=INTRVL+Y
WRTTE(6354§)BTNT(YNTﬁVET?ﬁTNTTTJS?EﬁS?ﬁTTTﬁT§VES?Ebﬁﬁ§TTETﬁVL).

¥UNSATICINTRVL) s CPDEV(INTRVL) ‘

‘"”””"““?EB“FOQMAT(SX?FB;Oshﬂ"TO“?FSID&BXQ?BTU?TEX??%TTTEBYiﬁﬁﬁi?Téﬁ?fé.1)

521 CONTINUE
T URITE (65544 ) NOINCP L O U
544 FORMAT (49X s6H=~===~ /y43X e 5HTOTALS2X s 13)
”*"“t%%*%***%*%%%*%%****¥%*%%%*%%*%%%*%%%%%%****%**%*¥%%%*%%%%#%%%**%%*%%**%%&%%%%*%
C THIS SECTION CALCULATES ANMD REPORTS THE AVERAGE SFAT UTTILIZATION BY SIZE
C INTERVKETSUSTZEY“FOQ“M%TCHED"ROOMS”KFT??“THEWMKTCHTNﬁWPRGCESS{
C OVERSU= THE AVERAGE SEAT UTILIZATION OVER ALL SIZE INTERVALS
“”“”t%%*%*%%*%*%%%%%%*%%*%**%%%%%%*%%%*%*%%%*%%%**%%%*%*%%*%%*%%%%%%%%%¥¥¥%%%%%¥¥%¥¥
DO 570 INTRVL=1sNINTI1
} TI=TINTRVLAT © 0 0 mmmmmmssmes o im i e

f SUSIZE(INTRVL) =040 )

e O T B O K 1 NTAG T e — T : —
IF(SSEATS(K).LT.BINT(IJ).AND.SSEATS(K).GE.BINT(INTRVL).AND.
“HSTOREUK) e GTe0e0) GO ™TO 571 - - e e TR DRS00

GO TO 570

’"“""571"SUSIZE(INTRVLYéSUSTZETTNTRVL)4STOREUTK5“M"”M' T T o

570 CONTINUE
WRITE (G5 TROY EFFGAT =~ = i s e e o i — . -
989 FORMAT(1HI1 s 7THEFFSAT=F6els//)
e O OERSURD S0 ¢ T e e e N e e e
DO 572 INTRVL=]1sNINMNT] .
'”“?bf““”"”‘rF(RMTOTTrNTRVLy4CPRMSlfNTRVLT;NE;O;Of“cd“wasgdw”“““f”““’”““"””””“W”‘”"“
‘ SUSIZE(INTRVL)=100,0

Lo a e ——oe.
v

£ RANGE/ s 47X 923 mmm e ZLII LT
1

1 2HNO. OF SEATSs5Xs22HNO. OF_ROO.
ED ROOM REQes5Xs12HDIFFERENTTALY f

N . ~ [ S sserwm e ies e mes aepe e e
P e kvt s oty pr s o

e o ot st 4 it 4280

GO TO 561

560 SUSTZE(INTRVL) =SUSTZELINTRVL)Z{RMTOT(INTRVL)~CPRMS(INTRVL ) )

S 6T OVERSU=OVERSULSUSTZE( [NTRVL ) o oo o b TCRRUS LINTRYL).
MWRITE(69990)PERSAT(INTRVL) s INTRVL
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: 990 FORMAT(1Xs7HPERSAT=F64152Xs SHINTERVAL=12) _ -
572 CONTINUE
OVERSU=OVERSU/FLOATININT1) i e

WRITE(6s580)
580 FORMAT{1H1520X>69HAVERAGE SEAT UTILIZATION FOR ROOMS ASSIGNED TO I

¥ION/ /)

*¥NDIVIDUAL  DEPARTMENTS// 535Xy 14HS1ZECSTUDENTST v 10X 16HSEAT UTILIZAT ~ =~

DO 573 INTRVLETSHINTYL ™ ]
1J=INTRVL+1 -
WRITEC6y581)BINTUINTRVLY SBINTTIJYV ySUE 1227 TNTRVEY
581 FORMAT(35X4F5403&H4 TO sF540914KsF60l)

T B3 TCONTINGE T T A
WRITE(6,595; OVERSU

X : o o S
e AT A SRS

”“‘“’“"SQBWFORMWTTlHGTBBXEZEHOVERNEE“SEWTWUTTETiﬁfTON"EFSTITBHmﬁERCENf777)Mm”m“m“mmw’
CHFIEHRB AR RRIHRR LR KSR R R R E R R LR KRN N33 % 5003 3 520230 303 2030 4 3¢ #3

FRRE KRR AR R HREH K R® AR
ERYAL
L

O,

MATCHE=""THE "NUMBER OF "ROOMS TO BE MATCHED BY 'ST17E 1
R

NOTMAT= THE NUMBER OF UNMA|CHED ROOMsS Hy SlekE INJTERVA

EFFMAT= "THE AVERAGE "MATCHING EFFTCIENCY OVER ALL STZE RANGES ™ -

# 3 3% % ')’v%\’-**-X-%-X-*%-}(—%%*%'R'-%’--X-%\’--X—-)i--)(-’n"*%\’-%*-X—-X-%-X—%-)(—*%(—%%%-X-%”-X-%%é-x-%-,‘h\'-*%(- Sl L AR R R L Ry R X

.

C

C

C

C MATCHED/THE NUMBER OF ROOMS TO BE MATCHED TIMES 100 PERCEMT,
C

C

B0 5107 INTRVE =] s NTN ] o # e e DT R R AR AR
MATCHE(INTRVL) =0

DO 3107 IDPT=1yNDD —~ T
MATCHE(INTQVL)zMATCHE(INTRVL)+INT(RROOMS(IDDTALNIBML})
310 CONTINUE o o

| WRITE(6s582) R e e
n 582 FORMAT(/775Xs110HMATCHING EFFICIENCY BY STZF INTERVAL = NUMBER OF

| *¥ROOMS MATCHED/NUMBER OF ROOMS TO BE MATCHED TIMES 100 PERCENT//,
| ¥35X s 14HSTZE (STUDENTST s 10X s T9HMATEHTNG FEFFIGIENCY/ /) :
EFFMAT=0,0

DO 574 INTRVL=1sNINT1
_ NOTMAT(INIRVLY=C o o o . e e
DO 575 IDPT=1,NDP
NOTMAT (INTRVL) =MOTMAT (INTRVL ) +INT(REMRMS(IDPT s+ INTRVLY) - )
575 CONTINUE
IF{MATCHECTNTRVL ) 4NELO) GO TO 562
PERMAT(INTRVL)=100,0
e ._..GO TO 563 e e o
562 PERMAT(IMNTRVL)=3100,0~(FL ATINOTMAT CINTRVL) ) /FLOAT(MATCHE(INTRVL) § %
#¥100,0)
563 EFFMAT=EFFMAT+PERMAT (INTRVL)
IJ=INTRVL+Y e
WRTWE(éaSBB)BINT(INTRVL)aBINT(IJ),PERMAT(INTRVL)
583 FQRMAII??%;E?a?ﬁﬁHmIQMLEé°91}?K:Eé:l3§ﬁ”REBEENIXMuﬁw . N
574 CONTINUE
- EEEMAIEEEﬁMAT[FLOAIL@lNIAlﬂw””“wwwﬂmumw_mwm“mwwmmmmm, e

WRTITE(655826) EFFMAT
286 FORMAT(1H0432Xs 29HOVERALL MATCHING EFFICIENCY =F6o01,8H PERCENT///) _
C*******************%******%**************%***%****%**********%*******%***
C THE FOLLOWING STATEMENTS COUNT THE NUMBER OF LECTURF ROOMS IN A BUIL
C (XCOUNT) AND THE NUMBER OF ROOYS MATCHED IN A BUILDING (XASIGN)« THE
C PERCENTAGE OF ROOMS MATCHED IN EACH BUILDING(BLDPER) 1S THEN CALCULATED
c ANDPRINTES 2! LILUING(BLDPER) 1S  GALLULATED
C*%**%*%%%%%%%%%%%%*%%%%****%%**%*%%%**%**%*%%%%%*%%%%M%*%**%*%%%**%%%*%%*%%*%%a
WRITETUE584) - - S
584 FORMAT(1H1,31X,&4HPERCENTAGE OF ROOMS MATCHED IN EACH BUILDING// s

"

T TRBAXYIBHBUTLD ING TNAME s 10X s 18HPERCENTAGE "MATCHED /7]

XCOUNT=1.0‘

CALCUEATE“THE'MATCHING”EFFICIENCY’BY"SIZE'INTERVAE*i”THE"NUMBERMOF'ROOMS‘"
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XASIGN=0,0
NTAGA=NTAG-1
DO 576 I1=1sNTAGA
- TF(LBLDG( 1) NESLBLDG(I+1I)) GO TO 5717 T
IF(I.EQ.NTAGA) GO TO 590
GO TOo BTeTTTTTTT T T
590 XCOUNT=XCOUNT+140
TFTLCHECK I TFIT < EQ T RASTGNSXASTGNF140
GO TO 579
TS TR X COUNT =XCOUNTF T 0T T -
IF(LCHECK(1)+EQ.0) GO TO 576
- XASTGNEXASTGNA+T 0™ 7~~~
GO TO 576
T F UL CHECK T TV s EQ s T XASTGNEXASTENF IGO0
579 BLDPER=(XASIGN/XCOUNT)%#10040
WRITE(6558%) (BBLDG(1sK) sKETS a3 BUDPER ™~~~ "~ T T
585 FORMAT(32Xs3": .12XsF6el)
XCOUNT=T0 ™
XASTGN=040
576 CONTTNUE™
. RETURN
e e B . —- = o
259%CARDS .
}
]

»



SUBROUTINE ( ENTER ) SEARCH

\

SEARCH FOR ROOMS TQ
SATISFY DEPARTIMENTAL
REQUIREPIENTS

T AR n ST, S W § SRR, AR S an e ma s o oL

1

j, , SEARCH FIROM LIST OF
DEPARTV.ENTAL EULDING
PRIORITIES

BUILONG
NUVZDER=ZERO
?

SEARCH FOR THE BEST SEARCH N THE FARTICULAR
SIZED ROOM FROL ALL BULDING FOR A SUITADLE
Thz ROOVIS ON CAlPUS KOO PriViGUSLY ACSIENEZD

TO THE DEPARTMENT

ROOM
FOUND ?

ROC
FOUXD 7

R A IR i, T e T R S L

VY 7 |
TAG ROOM AS SEARCH FOR ANY ROCM
SUITABLE FOR OF THE CURRECT SIZE
THAT DEPARTRENT | N THE CULDNG
\}/
STORE EMPECTED o
SEAT UTILIZATION YES RO,
FOUND P
J

\ [u'.'m’.y Jxﬂmym

‘ RETURM )




| S
. ( ENTER )

(
f—DATA BLANK /4+HZERF/

— Y
"RS,S T TPRIGR=|
&ol IPRIGR>NPRIE
: R>NPRILFR?
F TPRICR /S5 |

=IPRIGR +1 A
450 \A

~ o 'IF BUILDING NY. =ZERg
~

ISEARCH FoR ANY AVAZLABLE !

~= (ROZI 3N THE UNIVERSITY, |
T >NTAG 7 =

T=I+ [<
449

Y
SuTrLz(c)=0.0 | = oo

! RESTRICTI(UQ]
- s

/

SSEATS(T)< CINT(LT)
AND

SSEATS(T) 2 BINT(INT RVL :AN_D‘, LRES(I) = 0,0
- & ) s
LCHECK(T)=0 T

448

g%’gﬁi’@t"ﬁa R RGNS |
WITH SUTILZ £ 100.0
AL Rt %)

SUTZLZ{T)>100.0 7 '

F \
< SUTILZ(r)= 0.0 |

Huq Y
> CONTINUE

\:
>

RTSIZE= AMAXA (SUTILZ, T, 1, NTAG, 1)
=

o— — o ime  ——w — - - e tomn Ao otmt o
~

~_ | PICK SEAT m“ruzmmw;
ap CLISEST T 100% |




_/,/\. T r_35 SZ

RTSIZE=#0.07

T T=1

I >NTAG?

H

&

ud
A

(
SUTTLZ(T)=10000.0

SSEATS(T)< CIMT(:CJ)\
-AND.

SSEATS(L) >BINT(INTRVL). AND. LRES(T) = 0.0
Fl - AND. . .

T

445 Y
SUTILZ(L)=(AVEISS(IDPT, TNTRVL)/SS EATS(T)%100. 9]

6 Y
CONTINUE

v _[PiCk Sariiz ameT)

BEST = AMINA(SUTILZ, T, |,NTAG, 1) &~ TR/ BUT >i0a%

S8
— 460
Al '
¢
(452 1{
— 452 )
83 T I=|
A I>NTAG? )
F S3
=T+ R

4SS

\
SUTILZ(T)=0.0




4
I
1

T // - i
<L BLDG (T) # BLDPRT(IDFT, LPRIZR) =
\-\ ? Vel g e ey e e o e

e
__—SSEATS (D<CTNT(L3)
AN

W@) > BINT(IN'rRVLj LAND, LODEPT(T)= IDPT

.AND.

T
444

LRES(T) =0.0. AND - LEHERK(T)= O™
7 —

—— e p— —— —— ——

SMTI'LZ(I)NO0.0
?

7 f
i Sb&TILZ(‘L)ao.O-I
451 )
S22\
CONTINUE >
2 B/
A/ )

RTSIZE=AMAXA (SUTILZ, T, I, NTAG, I)

I=1

I>NTAG 7
L=T+l

S8
Bor

- S3

——

S~ \; BUILDING NUMBRER!

Pm———l

S4

43

SUTILZ(T)=10000.0

LBLDG(T) #BLDPRI (TDPT, TPRIgR)
7

&




S4

o
SEATS(T)A CINT(CT
«AND.
SSEATS(L)2 BINT (TNTRVL) . AND. LODEPT(T)=TbPT,
.AND.
LRES(I)=0.0 .AND. LCHECK(T)=0
? .

442 T
SUTILZ(L)=(AVSISS(TDFT,INTRVL)/SSEATS (1))#100.0

S

i3 )
rcﬁwT:cha - >

e/ /

BEST=AMINA(SUTILZ, T, [,NTAG, 1)

S5
_”éo: '

I>NTAG? o |
F /

T L=
453

»
SUTILZ = 0.9 |

e e e aat Gt et e S . —

g DEPT. RESTRICTIQDN: !
| DREPP 75;1?_ _____ [

SSEATS(T) <Ng INT(LT)
SSEATS(I)> RINT(INTRVL). AND. LRES(D)=0.0
- AND.
LCHECK(TL)=Q
T

457
SUTILZ(r) = (AVeLSS (tDPT, TNTRVL) /SSEATS (L)% 100.0

B —

SUTILZ(D)=0.0

Y




RTSIZE=AMAXA(SUTILZ, T, ,NTAG, ))

T(RTsrzE-vﬁo.o\~

R

T T=|

SSEATS(C <M
/ ” EORSHTED)
s

TONTAGT
F

Ir I=TI+]
45% |

SUTILZ(L)=10000.0

SEATS(I)2 BINT(INTQ\IL%,AND, LRES(Z)=0.0
VAN N
LCHECK (D)= 0
?

454

| SUTTLZ(T)= (AVETSSCIDPT, INTRVL)/SSEATS (X)) % 100.0

T

/“_/“
I <__BEST #|

,
BEST = AMINA (SUTILZ,T, |, NTAG,!)

. l
Y
oom E

F [<ZCBUNT < LTERAT 7

ICAUNT =I
FAUND= 0.0

454
ICOUNT=TICAUNT | < >

450 Y
CENTINE ] S

20| Y
S, LEDEPT(J)=TDPT

]
T

ST, 5

201

LCHECK(T) =1
STEREU(T)= SUTILZ(T)
FOUND=1{.0

N

N\ e
o >{_ RETURN )  [RETURN T9 77
46 -/ | SUBROUTINE MATCH

e s me te e et ey - — —

35
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'3

C*%*%*%*%**%%*%*%%%*%*%%*%%%**%%***%%%*%%**%%%%**%*%%%**%*%**%%**%%**%%%%%%%*%%'

C SUBROUTINE SFARCH.  1HI:» SUBROUTINE ENDEAVOURS TO SATISEY A DEPARIMENT S
C ROOM REQUIREMENTS 8Y SELECTING A ROOM AS CLOSE AS POSSIBLE TO THE HOME

e KL OFFICES OF THE DEPARTMENT _AND A ROOM wITH THE BEST SEAT UTILIZATION.
C THE PROGRAM SEARCHES THROUGH A DEPARTMENTsS L1ST OF BulLUINGs FOR A KOOM .

CLOSE TO A DEPARTMENTsS AVERAGE INTERVAL SECTION S1ZE(AVGISS)e THE

EXPECTED SEAT UTILIZATION IS CALCULATED BY CIVIDING AVGISS BY IHE NUMBER

PERCENT IS ASSIGNED.

**********%%%%%%%*%*%%%%%%%*%%%%%%*%%%k%ﬁ*#wwwwrw*wrwwwwrxwAwwW@rwwwwwww*rxwwt;

C
C
C QF SEATS IN THE ROOMe IHE ROOM HAVING A obAt wilLleAzlUN LLUOE ] iV luy
C
C

SUBROUTINE SEARCH{INTRVLs1J,1DPT,I1COUNTsFOUNDsITERAT)
COMMON 3LDG(25053) sNBLDG(250) sNROOM(250) 3CCOST(T)s __ SEATS(250) s

¥NODEPT (250) s NRES(250) s NUPDTE(250) sSQFT(250) s SGPERS (250 ) »
¥DEViAT(250) sBBLDG(25043) 3L BLDG(25U) sLROUM 1251y ) sRUMEANL 71 s

*SSEATS(250) s LODEPT(250) 9LRES(250) s LUPDTE (2504 sSSQAFT(2507)
*¥NCHECK (2503 5 LCHECK(250) sRMIOI(7) s SEAIOI LT sRMHR IO 7) s RMHR S Luus £

¥ITEST(100459) sROLEES(10099) 9STR(10059)sHL(100s9) sROMHRS (10059 » ;
*¥FACHRS (20479 » AMTOFF(100) sROLEED(25057)sDIST(250573sBINT(8) s

*FACRMS(2097) s AMIDPT(7) sURMS (7) sDPNAME {10094 ) s TRMHRS( 7} sNDIST s NDP »
¥TACAININT] JUTEAWK s SUTILsRUTILONTOIALISNIAGSINTIILsSIOREULZDUY

*DRUTIL(100) s TEAWK{100)sASSIGN(100) sBLDPRI(10055)2AVG1ISS(10057) s
*REMRMS (100457) s RROOMS (100573 s SUTTLLL25U) s _ NPXIOR)

i L e S

¥RMSASN(T7) sDIFFHR(T7)sDIFFRMIT) sHRUTIL(7) s HRDEV(T7) s HRLACK (7)
*9CINT(8) 9 SQFTOT(7) sRMTOTC(7) s AVGINT(7) s SIMYRsCPRMS(7) sCPSEAT (7). s

*CPRMHR(?)QUNSATI(?)9CPDEV(7)9SUSIZE(7)’NDPFAC(ZO),NFAC(ZSO),
LEAC(250)  FACNAM(20 94 ) sMATCHE (7} oNOTMAT (7)o PERMAILT7) s NFACUL

¥EFFMAT s EFFSAT 9 SUMMAX (20) s PERSAT(7) sRMDIFF(1057)sSKIP sSSTOP s IEND
¥IBEGIN,COSTIN: COSTOT»ISIMYR $ROUND s MROUMND s SULOW sBLDPER s CSAF 1 (T ) s

¥NINT29OVERSUsDINT(8) 9 RMTOTD(7) s SULOWD,THIS
REAL NRES,LRESsNBLDGsLBLDGINROOMsLROOM

DATA BLANK/4HZERO/
RRRERRRERHRERRERHEA LR RRH AR SR SRR AR R LRI RHF R AR I RR LIS LRER RN LS RIS 14 %% % s

IF A BUILDING NUM3ER OF ZERO 1§ SPECIFIED FOR A GIVEN DEPARTMENTs THE
FOLLOWING STATEMENTS SEARCH FOR A ROOM ANYWHERE IN HE UNIVERSI 1Y RAJHER

THAN IN A SPECIFIC BUILDINGe THE SEAT UTILIZATION FOR ALL ROOMS IN A GIVES
SIZE INTERVAL 1S5 CALCULATED AND THE VALUE CLOSEST TO _BUT NOT GREATER THAN,

100 PERCENT IS SELECTEDs IF NO SUITABLE ROOM IS5 FOUND, A ROOM WITH A SEAT
UTILIZATION CLOSEST TO BUI GREAIER 1HAN lyu PERUEN] I3 abL:CrEUDe

RTSIZE REPRESENTS THE SEAT UTILIZATION CLOSES) 10 lov PERUEN|T FROM HE
ARRAY SUTILZ CONTAINING SEA; UilLl/AVIONG NU, URLH LK mlN Loo PLROLN e

BEST REPRESENT THE SEAT UTILIZATION CLOSEST TO 100 PERCENI FROM fHE ARRAY
SUTILZ WHEN THE ARRAY CONTAINS ONLY SEAT UTILIZATIONS OF GREATER THAN

10C PERCENT.
%%%%%%%%%*%%%**%*%*%%%%%*%***%%%%%*%%%*%*%*%*%%%*%%%**%%%%%%*%*%**%%%*%**%%%**%

a¥allaXalaXala¥aliaXala¥alls)

i e S e o

DO 450 IPRIOR=14sNPRIOR
IF(BLDPRICIDPTSIPRIOR) «NEoBLANK) GO TO 452

DO 449 1=1,NTAG ' ;
SUTILZ(1)=040 ’

IF{SSEATS(I) el TeCINT(IJ) ¢ANDeSSEATS(1)eGECBINT(INTRVL) +AND,

GO TO 449

;
#LRES(I1)eFQe0s0aANDSLCHECK (1) EQs0)GO TO 448 |
1
448 SUTILZ(I)=(AVGISS(IDPTINTRVL)/SSEATS(I))*100 0

IF{SUTILZ(1)eGT«10040) SUTILZ(I)=0,0
449 CONTINUE

) RTSIZE=AMAXA(SUTILZ »Js1sNTAGs1)

IF(RTSIZELNELDW0) GO TO 201

DO 446 I=14NTAG
SUTILZ(13=310000.0

TF(SSEATS(I) eLTeCINT(IJ) o ANDeSSEATS(I) eGEWBINT(INTRVL) e ANDe
FLRES(I)oEQe0e0eANDOLCHECK(I)oFEQWO) GO _TO_445

GO TO 446




TS,

N
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. 445 SUTILZ(1)=(AVGISS(IDPTsINTRVLI/SSEATS(I)1%10040
446 CONTINUE

BEST=AMINA(SUTILZ,Js1sNTAGy1}
IF{BESTeNEL1000C.0) GO TO 201

FOUNG=040

GO 7O 460 t
CHRUKRRABRERIIRE KR RHEH R KRR R KA RHEIE R KRR KR KRR 5% K H I B9 H 035100 3536 3 3 20
C IF A BUILDING NUMBER OTHER [HAN ZERO Is SPECIFIED, 1HE PROGRAM FIRS| %
C SEARCHES FOR AN APPROPRIATE ROOM PREVIOUSLY ASSIGNED 70 THAT DEPARTMENT .
C IN THE SPECIFIED BUILDING,

C****%**%**%%**%********%****************%***%****%**%****%***%**%%***%*******%f
452 DO 451 1=1,NTAG
SUTILZ(1)=0.,0
IF(LBLDG(I)eNE«BLDPRI (iDPT,IPRIOR)) GO TO 451 :
IF(SSEATS (1) oLTsCINT(IJ) o AND e SSEATS (1) e GEWBINT(INTRVL) s AND o
*LODEPT(I).EQaIDPT.AND.LRESCI).EQ.O.o.AND.LCHECK(I).EQ.O)GO TO 444
GO 7O 451 L
444 SUTILZ(1i=(AVGISS(IDPT,INTRVL)/SSEATS(1)I1%100s0 ﬁ
!F(SUTILZ(I).GT.IOC.O)SUTILZ(I)=Ooo i
451 CONTINUE ”
RTSIZE=AMAXA(SUTILZ;J,1sNTAG91)
TFIRTSTZENELCTOVGO TO 501 .
DO 443 1=14MTAG L
SUTTILZT{TY=10000,0 :
IF(LBLDG(I)oNE.BLDPRI(IDPT;IPRIOR)) GO TO 443
IF(SSEATS(I).LT.CINT(IJ).AND.SSEATS(I).GE.BINT(INTRVL).AND.
*LODEPT(I).EQ.IDPT.AND.LRES(I).E0.0.0.AND.LCHECK(I).E0.0)GO TO 442
GO TO 443 ;
442 SUTILZ(I)=(AVGISS(IDPTsINTRVL)/SSEATS(T))1%10040
463 CONTINUE
BEST=AMINA{SUTILZsJs1sNTAGy1)
IF(8ESTNZ,10000.,0) GO TO 201
C%*%*%%%*%%%*%*****%*%%*%%%%%*%*%%%%%%*%**%%%%%%%%%%%%%%%***%%M*%%****%%%**%%%&%
C
C

™~

IF_NO SUITABLE ROOM PREVIOUSLY ASSIGNED TO A DEPARTMENT EXI1STSs SEARCH
FOR_ANY OTHER APPROPRIATE ROOMS IN THE BUILDING. .
C**%**%%**%**%*%*%%*****%%*%%****%%%%*%**%%****%%%**%%*%********************%%%%
DO 453 1=1,NTAG ' |
SUTILZ(1)=040
IF(LBLDG(I)eNESBLDPRI(IDPTsIPRIOR)) GO TOQ 453
IFUSSEATS(T)WLTeCINT(IJ)oAND4SSEATS(1)4GE,BINT(INTRVL) ¢ AND . ‘
¥LRES(T)2EQe0e0eANDWLCHECK(1)4EQW0)GO TO 457 .
GO TO 453 , '
457 SUTILZ(1i={AVGISS(IDPTSINTRVL)/SSEATS(]))%100.40 .
IF(SUTILZ(114GTa10Ce0) SUTILZ(1)=040
453_CONTINUE
RTYSIZE=AMAXA(SUTILZsJs1sNTAGs1)
IF(RTSIZEWLNELDeQ)GO TO 201 - —
DO 458 1=1,NTAG
SUTILZL1)=1000040
! IF(LBLDG(1)eNE«BLDPRI(IDPT4IPRIOR)) GO TO 458
g IF(SSEATS(T) oL ToCINT(IJ) o ANDSSEATS (1) e GFeBINT (INTRVL) o AND. S
j ¥LRES(I)eEQu0e0eANDSLCHECK(I)4EQ.0) GO TO 459
__GO TO 458
{0 459 SUTILZ(I)=(AVGISS(IDPTSsINTRVL)/SSEATS(I)) %1000
458 CONTINUE
BEST=AMINA(SUTILZ+Jy1sNTAG»1)
IF(BESTeNE,10C00.,0) GO TO 201 )
R R R R ok L N T A N A R P

C ONLY ONE ROOM AT A TIME 1S ASSIGNED TO AN

sk

o X R R T A S R VR YRV

L XS
Y DEPARTMENT. THE DEPAPTHENTAL |
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REQUIREMENTS ARE MATCHED IN ORDER_FROM ONE TO NDPe BUILDINGS OF L OWER

¢

PRIORITY ON A DEPARTMENTsS LIST ARE EXAMINED ONLY AFTER THE BUILDING OF

FIRSIﬁgRlQRIImeAﬁwaEENwﬁEARCHEDL“SEKQNQJWIHIRDJWEQURIHJNEngJWERLQRlliwuw
BUILDINGS CAN ONLY BE REACHED ON THE SECOND, THIRDy FOURTHs ETCsy

o

REPRESENTING THE NUMBER OF BUILDINGS SEARCHED TO ITERAT~-THE NUMBER OF
ITERATIQNS QF SEARCHING THAT HAVE BSEEN DONF FOR ALl DEPARTMENTS,

C

C

C

C

C ITERATION RESPECTIVELYe« PROGRAM CONTROL COMPARES A_COUNTER ICOUNT
C

C

C

*%*****%%%***%%***%%*******%*%%*****%***%*%**%%%*%**%%***%*****%*%%**%*%%**%**a
IF{ICOUNT L TLITERAT) GO TO 454

ICOUNT=1
EQUAD=0.0

GO TO 460
454 JCOUNT=1COUNT+]

-

450 CONTINUE f
CHALTHRIFIRRIRRBRIKER KSR HHK KSR EFAK AR IR IR R HER IR X R IR IR R LK 2

C TAG THE ROOM DEPARTMENTAL AFFILIATION NUMBER WITH THE CURRENT DEPARTMENT
C NUMBER AND SET THE ROOMsS CHECK BIT TO ONEe STORE THE EXPECTED SEAT
C UTILIZATION AND INDICATE A ROOM HAS BEEN FOUND(FOUND=140}

C*%%v‘%**%*9{-%%%*_%%****%*%%%% %‘**%**%%*%*%%7"«%*%%%%%*%%%**%%%*%*%*%***%%%%****%**%%%%

201 LODEPT(J)=IDPT
LCHECK(J) =1

STOREU(JY=8UTILZ(J)
FOUND=1,0 !

460 RETURN
END

145%CARDS

J O VU P
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APPENDIX C

Description of input data and input

data listing




Lw_ﬂuNDR¢NEACULaNDJSIJNIDIALsNPRLOR,IACA,NINIJJJBEGJN

|
b
t
i

e UTEAWK »SUTAL sRUTILsSSTOPsS KI1P.sSULOY

.
kl

41...3181227.. .4

350010060 6040

i L e oS A e

BUILDING KAME, BUILDI

-.URDATING CODE,

e PAGE ... .

—Je0__

R SDATA o

1. .

Qe
- PRESENT AND PROPOSED LEC

—9...5.66 66_. . _

1. 60010000

—r——— .

et v et e riag oy

e OCT b 1967 e

[

T R e ot s s g e

e e e e e e o 11 st 3210 8 ot s e o .

s LEND==INTEGER—PARAMETERS e

.20 2040

e

iLSULQMQJIHIS#QQSIJN::REALMEARAMEIERS"M”W~WNW

——

TURE ROOM FACILITIFS—_
NG NO., ROOM NOe, NO
SQUARE _FOOTAGE, CHECK BlT,.

OF SFATS, DEPT. NO-, RESTRICTFD HOURS
FACULTY NOs

fwm*_mAuAIQMx“BULLQLNgmMwmﬁwm“allmmmiﬂqm_, 000102040 —
| ANATOMY BUILDING 4 111 230 000257040
b ARCHITECTURE BLDG . 28 107 56000 83640 ... . e
; ARCHITECTURE BLDG 28 104 56 000 70940
e e ARCHITECTURE. BLDG 28 . .105. . 60.. _ 000.7l%4en. . . ) .
! ARCHITECTURE BLDG 28 103 170 000159740
o BANTING INSTITUTE. - 61310 090, . .000252040. ..
BEST INSTITUTE 52 114 215 000195040
- BOTANY BUTLDING . 11 _.203 35 ....000 52220 . ... . .
BOTANY BUILDING 11 - & 179 000183240
~.SCHOOL OF RUSINFSS 38 t209w,Aﬁlawqw,wooow455.o“””.m_m“ﬂmu”meMWMwmmmmwmw_w_www
SCHOOL OF BUSINESS 38 311 20 000 450,0°
e e 2CHOOL . QF BUSJNEssnasﬂ”.203.Awwﬁ5www““QQ01021.o —
CONSERV, OF MUSIC 100 3004 8 000 182.0
- CONSERV, OF MUSIc 100 329 .20 000 14640 oo . S
EDWARD JOHNSO:" 51 215 20 000 493,0
e . EDWARD JOHNSON .. 851 108. . 40 . ... 000 548,0 —
1 EDWARD JOHNSON 51 109 40 000 566,0
o EDWARD JOHNSON. .. 81 .. .120. -~ 40 .. . ..000..499,0 e -
EDWARD JOHNSCN 51 209 40 000 526,0
- EDWARD JOHNSON 51 216 40.. . . 000 644,.0 —_— e e
FDWARD JOHNSON 51 217 40 000 534,0
- EDWARD JOHNSON . 51 . .224. 40 000 4730 . . — -
EDWARD JOHNSON 51 225 40 000 51640 -
.mmm,wﬁowARD.JoamsomwMMM%slmm%113wm_M35MWWHWOQ0219a.0. - - i
EDWARD JOHNSON 51 119 75 000225540
--LDWARD JOHNSON - .51 = 116.. 108.. . 000123540 . ... v e
ELECTRICAL BLDG 20 21 125 367125060
.. ELECTRICAL BLDG .. 20 23 . 125 - 367125040 .. . e e
ELECTRICAL BLDG 20 34 125 367125040
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1040_4040_80.0140,0250,0._
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